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ABSTRACT

The Output Processor Module of the Department of Defense Land Fall-
out Prediction System is described and instructions are given for its use.
Working in close liaison with the Particle Activity Module (Volume V), the
Output Processor converts the output of the Transport Module into a vari-
ety of displays in a directly contourable numerical (map) fcrm by means
of the off-line primter. It reguires only two sets of input data in addition
to the inputs calied for by the Particle Activity Module: (1) a magnetis *~ne
containing descriptions of sets of grounded fallout particles —an input from
the Transport Module, and (2) card inputs by w~hich the user may request
any number of processing tasks to ba carried out cn the grounded fallout
particle data. In each request ony of sixteen distinct types of processing
may be specified leading to the displey of maps of anyof the folicwing quan-
tities: (1) exposure rate "normalized” to H + 1 hour; (2) exposure rate at
time H + T1 hours; (3) integrated exposure, H + T1 to infinity, accounting
for time of arrival; {4) integrated exposure, H + T1 to H + T2, accounting
for time of arrival; (5) fallout mass (per unit area}; (6) fallout mass (per
unit area) deposited between times H + T1 and H + T2; (7) integrated expo-
sure, H+ T1 to H + T2, assuming all particles have arrived by H + T1
hours; (8) same as 7 but integrated to infinity; (9) concentraticn of an indi-
vidual mass chain (curies/m2); (10) time of arrival; (11) time of cessation;
(12) smallest particle deposited; (13) largest particle deposited; (14) mass
deposited by particles in the size range S1 to £2; (15) H + 1 hour ™ormal-
ized" exposure rate resulting from particles in the size range Sl to S2;
and (16) the number of ¢loud (model) subdivisions affecting each map grid
point., The user is free to specify any limiting coordinates and scale fac-
tors for the map displaythat will be uroduced ¢nd can also cause the result-

ing map, or maps, to be recorded on magnetic tape for further processing.
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INTRODUCTION

‘ihis volume is intunded to fulfill two needs: {1) té provide information to the
peroen who is interested only in understanding the Outi)ut Processor or in using it
as it ig; ond (2} (o provide a more detailed explanationgof the programs and their
funciions to the researchor or programimer who wmﬂdéma;\c modificatious or adai-
tionr.. r'he sections entitled "Program Description, " i"Illustration of Output Fro-
cosnor Uee, " and "User Information™ are intended o 3fulfill the first need; the

coetion "Prozram Dotails, " the second need.

PROGRAM DESCRIPTION

The iluasic Operation of the Output Processor

‘The Output Processor of the DOD T.and Fallout Prediction System is a very
flexible, mghl v modular computer pr-.gram for use in the interpretation of data
representing grounded subdivisions of the radioactive cloud In simplest terms,
it is the task of the Output Processor to accept descnptions of grounded cloud
subdivisicns, make requests for particle activities or mass chain concentrations
from the Particle Activity Moduie, interpret them intol;a two-dimensional memory
srray or map image, and then print the resulting arra} in a form suitable for view-
ing as a map. The processes originally re(juired of thfe Qutput Processor were
the computation of (1) exposure rate "normalized" * to H + 1 hour, (2) exposure
rate at a specified time, (3) exposure accumulated bet\;’reen two specified times,
(4) particle mass deposited per unit area, qnd 5) conc?entration of a user specified
mass chain, In certain of these processes the time of i‘Vpa»rticle arrival on the fall-

out field was also to be accounted for.

*prosure rate patterns "normalized" to H + 1 hour are intended to show the
exposure rates that would exist on the fallout field one hour after detonation if all
radioactive particles that ever land on the fallout field were located in their piaces
of deposit at that time. Obviously this differs from the exposure rate pattern pre-
dicted to exist one hour after detonation, since in actusl exposure raie prediction
we must account for the times at which particles arrive on or near the ground,
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The iollowing statements of requirement and intent describe some of our initial

motiva‘ivns and justifications for the approach which was followed in the construc-

tion of the Output Processor:

3

1. Great flexibilil, ir program uee should be allowed both in terms of the
nature of computations and tasks and in terms of the degree of precision

in both modeling and display.

2. The Gutput Processor should be ¢: .able of handling a large set of grounded
particle data. 'the size of this set might vastly exceed available memory
space. Thus an open-ended philoscphy was adopted for the treatment of
data on grounded particlee.

k2]
.

The pogsition and scale factor of the map should be under the direct control
of the researcher. This gives the user or researcher the ability to produce .

maps of any desired scale factor for supsrposition on other maps and -
enables him to achieve either a microscopic or a macroscopic view of the :
predicted fallout field, ]

4. The Ontput Processor should be capable of handling output maps containing r
a largnr number of mep grid points than can be represented in the computer

:aemory at one time, Tk led us to an open-endedness in cutput map size.

5. Ta computing exposure rates at arbitrarily specified times, it is deemed
of great importance to avoid reliance on a single exponential decay constant
(such as - 1.2) which is trily applicabie only to a mixture of unfractionated
fission products — not in general to isclated samples of fallout such as those
that appear locally in fallou: fields. Therefore, the Output Processor
Module should be buiit to work in close linison with the Particle Activity
Module so that particle aciivities can be computed directly from the primary

mass chain data for (d»posited) particles at the particular time or times

gpecified in each sutput request, Furthermore, by means of this approach
it should be possible to compute and display concentrations of any (user)

specified mass chain,
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With regard to display of the fallout map data produced by the Output Pro-
cessor we are faced with somewhat conflicting requirements: ' (1) we desire
a numerical display of the data rather than some sort of purely pictorial

ox graphical display because of the intended research appli-ation of the
system, whereas (2) an automated pictorial or graphical display relieves
the researcher of the time consuming and tedious task of transferring nu-
merical data to a grid and hand contouring isoexposure lines. The display
actually provided is a compromise between these two extremes. A numer-
ical display is provided; however, it is in a format that allows

strips of the printed computer output to be atiached side-by-side so that
the entire fallout prediction area is included on the assembled paper. Thus,
the printed numbers represent exposure rate (or some other output) pre-
dicted for each of the points of a regular grid that can be arranged to be
spatially undistorted, and the resulting map can be easily contoured di-
rectly on the printer output paper. The major disadvantage of this type of
display is the large size of the maps produced,

In general, it was desired that the Output Processor bhe simple tc use and
be reasonab'y fooiproof and automatic with respect to its internal oper-
ations. Since the sizes of input and output data sets were assumed ¢o be
widely varying, this led us to a certain amount of essentially "dimension
free" programming with the objective of making it unnecessary in most
situations for the user to explicitly modify memory ailocations (dimension
statements) and recompile programs in order to change the program's

scale of operation,

Flexibility of the Qutput Processor
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For a research system — one which is capable of aiding the researcher in his
many and variea tasks — no single approach to flexibility is sufficient and, conse-
quently, we have designed the Output Processor with three modes of flexibility in
mind: (1) program modularity; (2) parameter controlled options; and (3), as a mid-

: ground betwaen these two, code inuertion points.

v
i




First, functional subroutines have been designed to operate wheraver functions
could be clearly seen. For example, within the Output Processor there are a sub-
routine (CA%.C) with the primary function of interpreting ground cloud subdivisions
into a two-dimensicnal array, and a separate subroutine (MAP) with the function of
composing and displaying the computational results. These functional subroutines
may be relatively easily replaced by other subroutines having similar purposes,

As an example of the second mode of flexibility, in CALC all currently required
computational tasks have been accounted for and these computational alternatives
ara treated as parameter-controlled options within the program. In order to select
one of the available computaticnal options, the user need only punch on an input

card the appropriate numerical value for an input parameter, in this case the param-

eter NREQ. Furthermore, provision has been made in the CALC option selection
procedure (as well as in these of other programs) for the future inclusion of other
computational option codes with little or no modification to the control programming
within the subroutine. Such insertion points (noted in the flow charts and card list-
ings) represent the third mode of program flexibility.

Inputs to the Output Processor

The primary input to the Cutput Processor is the magnatic tape of grounded
particle descriptions which is produced by the Transport Program. For each in~
cluded central particle (representing a cloud subdivision) this tape contains the two
horizontal coordinates of its impact point, its time of impact, the central particie
size, and a mass per I ~—~izontal unit area covered by the cloud subdivision. In
addition, this tape contains a tabulation of particle properties (mass and sur-

face/volume ratin) as a function of particle size range.

In sddition to this primary input the user must communicate to the program
his wishes regardirg the kind of output computation and its form of presentation.
He must also provide run identification information and information on certain im-
poitant computer features. The run identifier is an arbitrary 72 character state-
ment which the user can set to identify and associate outputs and inputs. The
other inputs are needed to allow the program to adapt to some degree to different
computer environments,
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The following algebraic sentence summarizes the operation of the Output

Processor:
Particle impact data
+ avallable tapes and printer characteristics
+ map characteristics
+ computation option specification
+ display option specification
=& desired presentation.

By available tapes we mean simply the identifiers of magnetic tape units that are
available for temporary use by the Output Processor. The printer characteristics
are the character spacing constants for the off-line printer. The map character-
istics are, at this time, the description of the geographical limits and data point
density of the map which is to be produced as output. By computation option we
mean the choice of one of the many alternative output quantities to be computed and
displayed. By display option we mean the choice of a particular printed map for-
mat; perhaps in the future it could aiso specify a format for another kind of output
device.

Available Options for Computation and Display

The following is a listing and brief discussion of the major options for compu-
tation and display which exist in the Qutput Processor. An exhsustive list of all
currently available options is provided in the section entitled "User Information, "

1. Printed descriptions of Impacied particles

Under this option the content of the grounded particles tape may be printed
in a form analogous to that in which it exists on the transport tape TIPOUT).
This option is valuable in checking the executicn of experimental transport
codes, and it is also useful in providing a hard and readabie copy of the
result of transport production runs.
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Computational options

The descriptions below apply to each point of the map grid.

.

Count of grounded cloud subdivisions. This optional computation was
of primary value in debugging the Output Processo~ but may also be
of considerable value to the researcher in assessing the statistical

validity of a computed map quantity at any particular point cn the map.

Exposure rate ™ormalized” to time H + 1 hour. This is the recog-
nized standard mathematical construct for the comparison of fallout
patterns. It should be noted that differences may exist between
DELFIC H + 1 hour normalizations and those resulting directly, or
indirectly, from backward extrapolations of field data — in backward
extrapolations one decay constant is usually used, whereas DELFIC
provides 2 more rigorous modeling of radioactive decay.

Exposure rate at t'me H + T1. This is actually the exposure rate at
the specified time teking into account the impact times of all cloud
subdivisions,

Exposure accumulated from time H + T1 to infinity. This is the ex-

posure as integrated from time H + T1i or particle impact time, which-

ever is later, for each impacted particle,

Exposure accumulated from time H + T1 to time H+ T2. This is the
e:posure as integrated from time H+ T1 or particle impact time
(whichever is later) to time H + T2, A faster alternative treatment
of accumulated exposure not accounting for particle impact time is
also provided.

Total mass deposited. This is the mass of fallout, both radioactive
and inert, deposited on the map grid points during the entire fallout
period.

Total masa deposited between times T1 and T?. This is the total
mass, both active and inert, deposited during the specified interval.

Activity produced by a user specified mass chain (curies/m?).

[
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The undistorted map option

A number of different options exist with regard to the scaling of output
maps, As stated previously (p. 3), it 13 possibie for the OQutput Pro -
cessor to provide a numerical presentatior: of the fallout data on a spa-
tially undistorted grid. In achieving this the user is assisted by the pro-
gram. However, he must supply the printer characteristics (charac-
ters/inch both horizoatally and vertically) and nust specify that the
"undistorted map option" is to be exercised. Then the program deter-
mines appropriate grid spacings tc. accommodate the printer character-
istics. On the other hand, the user may specify the gri: intervals and
in so doing he can obtain any rectangular spatial distortion he desires
Also, he may allow the program to make small adjustments to the
specified grid intervals to achieve a faster running program ii an 'm-
distorted map is not a requirement. In any case, an overall scale
factor for the map must be specified.

Numerical display options

Two options exist at this time for printing the numerical values of the
fallout data over the grid points. These opticns, which can ko character-
ized as the two-line E format and the two-line F 11.3 format, are
explained and illustrated, as follows, for a single data point:

a. The two-line E format,

NNNNNN
V. VVV |,

which is to be interpreted as
£ V. VVV x 10NNNNNN
b. The two-line F 11.3 format,

NMNNNN
+V. VVV |

which is to be {nterpreted as

+ NNNNNNV.VVV |




In both of these display options the decimal point indicates the map location
of the grid point.

In addition to the two options for printing numerical values, a third option
exists which allows a numericai map image to be recorded on a magnetic
tape referred to as the multiple burst tape. Matched pairs of multiple
burst tapes may be processed by a separate program (see Volume VII of
this documentation) to form printed or tape recorded maps of the point-by-
point sums, differences, products, or quotients resulting from map
superposition.

Sequences of Processing Requests

The Output Processor has been arranged to accept as input a sequence of re-
quests for processing. This was deemud appropriate because of the lar, > number
of different quantities which mignt be of interest to the researcher now, and also
after further development of the program, and because of the usual turia-around
time delays which plague the users of computer centers operating with a batch pro-
cessing system. Rather than handiing requests on a one-per-run basis, unlimited
sequences of requests are accepted. Thus, the program is open-ended with respect
to requests on a given grcunded-particles data set.

The control programming of the Output Processor 18 designed to aliow any
number of maps to be prepared for each of any number of different map limits.
Suppose the user desires sets of maps to be prepared separately for each of two
different sets of map limits. For example, the user may desire large-scaie maps
of essentially the entirc local fallout field for (1) exposure rate normalized to H + 1
hour, (2) total accumulated exposure,and (3) activity from mass chain 95. He may
also desire the same map options -~ a physically larger map covering a geograph-
lcally smaller area closer-in to ground zero. To accomplish this e can specify
the map limits and scale fact - f.r the large-scale map and follow it by the needed
map option request cards. 1usese data would be followed in turn by the other map
limit specifications and another series of map nption request cards.

Qutput Processing Independent of Other DELFIC Modules

In {ts primary rois the Output Processor acts ae the tsrminal portion of the
main body of the DELFIC system; yet, since it consists of control programs and
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a set of subroutines, it can also operate independently of the other programsa of the
DELFIC system except for the Particle Activitv Module. (See the section on "Inputs
to the Output Processor. ™ p. 4.) This feature can be used to advantage if the ucer
saves the magnetic tape results of the transport program's execution, In this way
the user need not specify all desired output at the time of the transport execution but
can make subsequent runs of the Output Processor as specific questions arise during
the course of his research. The ;e and card inputs to the Output Processor are
the same, no matter which way the program is used.

General Logic of the Qutput Processor

In this section we present a general description of the logic of the Output Pro-
cessor including general or orgarizational flow charts. A more detailed description,
which includes highly detailed flow charts of all subroutines and a complete discus-
sivi 0l the more inveled snbroutines {s giver 42 the Programe Bolalls suciion,
Particular emphasis is given to those programs which we feel individual users may
desire to modify for the sake of adding new capabiiities to the DELFIC system. Ad-
ditional details are also provided in the Appendix,which defines the various arrays
used by the Output Processor programs,and by the glossary of primary program
variables which is included in the listing of the first control program, subroutine
LINKS,

The Output Processor consists of two control programs and eleven subroutines
(a brief statement of the purposes of these programs is set forth in Table 1). In ad-
dition, the Particle Activity Module subroutines PAM1 and PAMZ (see Volume V of
this documentation) are cailed within the Output Processor. It should be noted that
subroutine PAM1 requires certain card and/or tape inputs to be avi.ilable during the
execution of the Qutput Processor,

Flow chart FC-1 gives a simplified picture of the logic of the cuntrol programs,
LINXS and LINK9, and is a suitable point of departure for the reader who wishes to
understand the Output Processor in depth. In the topmost diamond box of the flow
chart we note that one of the optional features of the Qutput Processor allows the
user to have the content of the grounded particles taye printed, and have the pro-
cessing terminated upon completion of this or continued as specified. Foilowing
downward one can see the hierarcnical natire of the map limits specification Inop
which begins with the reading of the coordinate limiia of a map, and the map request
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TABLE 1
OUTPUT PROCESSOR PROGRAM SYNOPSIS

Program Name I Durpose
LINKS Initialization and liaison with subroutine PAM1
(Particle Activity Module) and LINK9.
LINKS Interpret grounded particles into the ouvtput map

arcay and call PAM2 (Particle Activity Module)
for narticle activities or 1nass chain concentrations.

CALC Interpret grounded particles into the map array,

COUNT Select the largest sorted data set for dumping onto
memory tape.

CRDP Subordinats contro! routine which calls SHIFT to

clear nut most of the particles array after a pass
of the aata tape has besn rompleted.

DIFUJZ1 Expand cloud subdivision areas to account for
diffusion.

LETSGO Control routine for the situation in which sorting
onto tape is required.

MAP Display the Output (Print the Map).

PROC Subordinsate control routine which eliminates un-

needed particles, sorts and counts other particles,
and calls CALC to interpret those falling within
the current map area.

RUN1 Control routine for the situation in which no data
sorting onto tape is required.

SHIFT Collect a selected set of particie descriptions
and write them oato memory tape.

SLIDE Slide the content of the right buffer zone over to
the laft zone in preparation for processing the
next map zone.

ZERO Collect blank lines at the top of the particles
arrays in preparation for reading {n more par-
tHele descriptions.
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loop which begins with the reading of a computation request (see the Sequences of
Processing Requests section on p. 8). It should be noted that, in order to bring
about a final program exit, the program must encounter a blank card (image) to ter-
minate the map request lonp, and then another blank card to terminate the map limit
spocification loop. Most of the program's complexities are found within the two

lowest boxes of FC-1 and, consequently, the remainder of this discussion will be
devoted to them,

The user of the Output Processor must specify the area that he wishes to be
mapped by indicating its limiting coordinates. This area is rectangular with its sides
aligned north-south and east-west. The positive Y direction points north and the posi-
tive X direction points eas.. Grounded cloud subdivisions are represented on the data
tape by the impact coording. s of one central particle for each subdivision. The
shape of each cloud subdi Asivn is a square and the length of the side of this square
at subdivigion definition tiLie {s communicated to the Output Processor by the trans-
port program via the parameter BZ on the grounded particles tape. Since central
particles which fall within the distance, BZ/2, frora the edge of the specified map
limits will affect the map area, we must consider all particles falling within a rec-
tangle which includes 2 margin of vidth BZ/2 on each side of the map. Figure 1 indi-
cates both the map specified by the user (heavy rectangle) and the area of computa-

sdomal waterest (the light rectangle surrovnding the heavy one). Note that the symbol-
ogy of Figure 1 corresponds tn that of th FOURTRAN programs.
X0, YF XF.YF

XMIN, YMAX AMAX, YHMAX

B

XMIN, YMIV ' XMA ¢, YMIN

XQ, YO XF, YO

Fizure 1. The Map Arez Without Subdivision
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The overall map area is subdivided intc a grid according to the grid interva!ls
specified by the user (as modified by the program if the undistorted map option is
specified (gee p. 7)). If the grid intervals specified by the user are such that the
data for the entire map can be contained con. ietely in the core storage map array,
no further subdivision of the map area need be made. This is the situation repre-
sented by rigure 1. On the other hand. if either smaller grid intervals or a larger
map (or both) are specified, :':e number of Zrid points in the compiete map may be
too large to fit ir the map array at one time. In thic situation subdivision of the
kind shown in Figure 2 may be required. This type of subdividing i{s done automat-
ically by the program without any guidance from the user, The snaded strips in
Figure 2 represent buffer zones between map areas which must be used since cloud
subdivisions falling near the boundary between map zones could otherwise affect
more than one zone.  The region marked "Zone 1" wili be treated as a first map
and any particles fallip, into (or near) this zone will be immediately interpreted into
the map array. Particles falling in the other marked zones (Zone 2, Zone 3, etc.)
will be eventually written onto zone memory tapes for later interpretation (ite the
map. However, since particles falling into the buffer -ones affect more than one
map area, they must be wriiten ontv more than one tape. The tape mercory assign-
ments of areas are {ndicated in Figure 2 by the overlapping arrows marked "Tape."
"Tape 2, " and "Tape 3." In the =ituation represented in thir figure there wili be,
after the first map area ic printed, etfectively a one -to-one correspordence between
subsequent map zones and tape memory data sources. A slight exception to this
statement is brought about by the need o keep the righi-hand vuffer zone map ar-a

in the map array *o account for the a2ffect of Zone N particles on Zone N + 1.

Figure 2 also illustrates the meaning of tne program vatviab'es X1.X2, X3. and
X4 for the pro~essing of the second map zone. Xi X2, X3, and X¢ denote respectively
the X coordinates of the left zide of the left buffer zone, the right side of tire left buf-
er zone, the left side of the right buffer zone, and the riski side of the right buffer
zone. These variables are set by the program prior to the start of procesging on 2
new map zone. DELTAX, which ir also illustreted, is a con<tant set the program

on the bagis of the required map dimensions and the sice of dw avanialle map array,

~

Buffer rones and msap zones should not be confused with the printer stripes nto
which a map zone is actually divided for printing and subsequent assembly. The
maximum width ot printer strips is fixed by the number of characters that the printer
can prirt o6 one line.
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If there were, for example, only two tapes available for sorting instead of the
three illustrated in Figure 2, it would be necessary to use a tape as an overflow
memory. Ia this situation the particles falling into Zones 3 and 4 would be writtan
onto the overflow tape, and after the interpretation of the data on Tape 1, the pro-
gram would reiurn to re-sort the data on the overflow tape. The use of this overflow
tape memory effectively makes the program entirely open-ended in regard to the
size of the maps it can produce. At the same time the use of tape memory, when
(but. anly when) it is required, should tend to make ithe program acceptably efficient

for smalier tasks.

It is important to note that the "zones" depicted in Figure 2 should not be con-~
fused with the strips of printer paper that are attuched side-by-side for direct con-
touring. (See the discussion on p. 16.) The number of pajer strips produced is
determined by the interrelation of the number of data points, the grid interval in the
X directior, and the width of the printer line. In general there will be more than

one strip for each zone,

XG, YF XF, YF
KMIN, YMAX X1 X2 X3 X4 XMAX, YMAX
RNCENN:
DELTAX
e — e R
ZONE 1 ZONE 3
> et —
ZONE 2 ZONE 4
] ct—
TAPE 1 TAPE 3
< B TAPE 2 ol
- >
AR EERRER
XMEN, YMIN _-gk\\\ } 1/,/;F- XMAX, TMIN

X0, YO ‘\\\\\l////" XF, YO

Buffer Zones

Figure 2. Map Area With Subdivision
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AN ILLUSTRATION OF OUTPUT PROCESSOR USE

For the sake of illustration, let us assume that you as a researcher are prepar-
ing to make use of the Output Processor. How should you start and what should your
strategy be?

It is sugg.sted that the first things to be done in an unfamiliar prediction situa-
tion are to have the Output Processor print a hard copy of the grounded particles
tape, and in addition, to call for a large-scale map to provide an overview of the
fallout field, Both of these tasks can be carried out in the execution run that deoes
the transporting. Tne grounded particles iape produced by the Transpoirt Module
aad used by the Cutput Processor in the initial run may be saved and reused in sub-
sequent runs of the Output Processor and Particle Activity Modules to produce any
additional maps desired. In order to specify the first set of tasks the user must set
about a dozen control parameter values, One parameter (IC(18) » 0, p.49) causes
the grounded particles tape to b= printed. Another (IC(17) = 0, p.49) causes proces-
sing to continue after that printing has been finished. Four others (XMIN, XMAX,
YMIN, YMAX, p.49) give the coordinate limiis of the desired map. Two others
(DGX and DGY) give the map point grid intervals in the X and Y directions. One
other specifies that the map should be, for example, a map of exposure rate "nor-
malized" to H+ 1 hour (NREQ = 2, p.51).

In the second and subsequent execution runs after the printed list of grounded par-
ticles and the large-3cale m: p have become available, the user may request tha! any
number of more detailed maps be printed. These larger and more precise maps can,
of course, portray any of the possible output quantities of the DELFIC system.

Figure 3 illustrates how a user may arrange his requested map areas and scale

factors to expose prediction details of interest to him. Area coverages and map dimen
sions shown are merely illustrations ard in no sense are meant to imply any restric-
tions in the use of the Cutput Processor since their characteristics are completely
under the control of the user. Map 1 is a large-scale overview that indicates the shape
and locatizn ot the fallout field, but is necessarily crude because it is small in actual
size (2x2ft) and thus contains a small number of points. Maps 2, 3, and 4 represent
much more precisely the predicted fallout field within 10 miles of ground zerc. They
are, for example, 6x6 ft in size and contain nine times as many data péints as the
overview (Map 1), but repressnt an area of the fallout field less than one tenth as large

as the overview, They may, for instance, portray predictions of mass deposition,
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MAP 6, 4x2 ft

g MAPS5, 4x2 ft

MAPS 2, 3, 4
V ok Close-In
? Details, 6x6 ft
MAP 1
Overview, 2x2 ft

Figure 3. Map Coverage Example

exposure rate at H + 2 hours, and the concentration of mass dhain 89, Maps 5 and
6 continue the representation of mass deposition but d« so with less precision than
that of Map 2 since they are about 4 ft long and cover larger fallout areas.

The task of arranging the card inputs to the Output Processor is not a complex
oue, but it does require that the user make certain decisions about what he wishes to
have portrayed and how he wants it to be portrayed. He should know what coordinates
were used to identify the location of ground zero within the transport module. He
should know that all distances (coordinates) are measured in meters from the same
coordinate origin. He should have at least a rough idea of the direction of the winds.

Beyond that, he need only know which of the display options he wants to have portrayed.

A card-by-card and parameter-by-parameter explanation of the input card deck for
the Output Processor is given in the User Information section.

The map produced by the Output Processor will consist of a sequence of numbered
"strips" of printer paper that can be detached at the boundaries between successive
strips and assembled side-by-side into a single map of the overall area covered by
the specified map limits. When so assembled (the strips are numbered in sequence
from left to right) and hung on the wall for viewing, the data point with minimum X
and minimum Y coordinates will be found in the lower left hand corner of the map(i.e.,
the lower left hand corner of strip number one). The coordinates of this point will be
(XMIN + DGX, YMIN + DGY). This point need not be either the origin of coordinates
or ground zero, '
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PROGRAM DETAILS

Control Program LINKS (FC:-2)

The purpose of LINKS is to (1) initialize the Output Processor system, (2) print
out an impacted paiticle list, and (3} call PAM1 of the Particle Activity Module,
(See Volume V of this documentation.)

Upon entrance, LINKS first sets a number of program constants which denote
such things as the logical identifiers of certain essential tapes and the maximum
sizes of certain arrays. When installing the Output Processor at a new computation
center or on a new computer system, it is essential that the system ta,e identifiers
be checked to see that tliey conform to estabiished requiremients. Note, however,
that changing the tape number assignments at the beginning of LINKS will suffice for
all programs of the Output Processor since all tape references have been made via
established tape names, e.g., ISIN, ISOUT, IPOUT.

In a similar way, whenever it becomes possible to run the Output Processor
on a computer that has a high speed memory larger than 32, 768 words, adjustments
should be made to the sizes of certain arrays within the program. If a larger memory
is available, the programs will, of course, function correctily without adjustment,
but improved program efficiency can be easily attained if adjustments are made. If
the program must be run in a smaller segment of memory than it now uses, only a
few simple adjustments must be made ‘n order to scale down the program, but pro-
gram efficiency will necessarily suffer. The program array OMAP and the compan-
ion array size variable NMAP may, for instance, be adjusted downward (or upward)
together to change the size of the usable map array. Changing the OMAP dimension
statement, and the statement which sets the value of }TMAP, is all that one needs to
do since all usage of the map array is based on the parameter NMAP. Of course,
the new size of the OMAP array as specified in the dimension statement and the value
of NMAP should coincide, and all Qutput Processor programs should be recompiled
(with adjustments made v all dimension card decks}.

After parameter setting, LINKS attempts to check the identification of the
grounded particles tape, and if auccessful, it proceeds to read and record all pre-
vicus identifier records that are on that tape. Next, particle size frequency
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distribution data are read into memory from the grounded particles tape. This is
followed by a list of identifiers of tapes available for use in sorting which is read
from the systam input tape. A partial check is then made to remove from this list
any inadvertant references to system tapes or the grounded particles tape. A du-
plicate copy of the corrected list is stored in the array IIT(J) for eventual recon-
struction of the entrance condition. Next, the overall control array IC(J) is read
and a branch is made on the value of IC(18) which indicates whether or not a hard
copy of the grounded particles tape is desired at this time. After producing a hard
copy of the grounded particles tape, a test of IC(17) indicates whether or not further
processing is desired, and {f it is, the program execution proceeds to statement
number 5111.

At statement 5111 printer character spacing data (IH and IV) are read and a
title page is written onto the system output tape. Then control is passed to sub-
routine PAM1 of the Particle Activity Module where occurs: (1) sorting and editing
of nuclear transitions and decay subchain data, (2) computation of Freiling FR fac-
tors, and (3) computation of part 1 of the induced activity contribution. Upon return
from PAM1, control is transferred to LINKS.

Control Program LINK9 (FC-3)

Under the control of program LINK9 of the Output Processor, output maps are
prepared and printed and subroutine PAM2 of the Particle Activity Module is called
as needed to compute particle activities or spscific mass chain concentratione (see
Volume V). At statement 113 a sum of map ordinates i3 printed if one was ¢om-
puted earlier. At statement 1191 a specification of the limiting coordinates, grid
intervals, and surface roughness factor of a desired map are read. If the surface
roughness factor is input as zero, it is set to 1.0. The sum of the grid intervals
is tested for zero as a termination condition. This i{s the cor:ect exit condition
and leads to an on-line printer comment for the notificution of the computer
operators.

If acceptable grid intervals are specified, the local control array JC(J) 18 read,
parameters are set for the processing request loop, and a test is made on the printer
description parameters IV and IH.
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Statement 1211 is a return point where a special terminal record is put onto
the multiple burst tape if one is in use. At 1209 the sum oi map coordinates
is printed {f it has not been printed previously. At statement 1219 we enter the
processing request loop and read a request in the form NREQ, T1, T2, MASCHN.
After input checiting and loop initialization, a test is made on NREQ for the exit
condition (NREQ = 9) which leads to a return to the processing loop at statement
119. I a valid request number is encountered, tape IPOUT is repositioned so
that the next read statement can bring in grounded particle data; a request title page
i~ . riven, cul oot~ance parameters are set for both the Output rocessor and sub-
routine PAM2, If JC(18) and JC(16) so indicate, an adjustment of grid intervals is
made so that an undistorted map will be produced, but if an undistorted map is not
required and small grid interval adjustments are permitted, a transfer to 1301 is
made so that small adjustments can be made to the grid intervals to yield a more
rapid program execution.

At statement 140 final grid intervals have been arrived at and the width of the
buffer zones is set equal to the width of an integral number of grid intervals. Com-
putations are then made of the numbers of grid points covered by the map in its two

principal directions. NZ, the number of memory map zones, is also computad here.

NZ is one less than the total number of zones into which the map must be divided so
that it can be produced within the available map array. Next, NOX, the number of
map grid intervals between buffer zones, and DELTAX, the distance between buffer
zones, are computed for later use. Than, if grid intorval adjustments were made,
a record is made &8 part of the Lrogram's printed output.

At statement 1405 more initialization is performed. At 300, parameters MIN,
JIN, and LAST are set on the basis of the aw.aber of available tape units. If NZ is
zero, only one map area must be computed, {.e., all of the required map will fit
within the map array at one time. Nofe that a single pass through RUN1 and
MAP is required. Return is made to 1211 which leads to the reading of the next
request. If NZ is poeitive but less than the number of tapes available, a single
sorting pass followed by a sequence of single area interpretations is called for.
Aiso, subroutine LETSGO is called to process the first msp area and sort the
remaining particle Jata onto available tapes. Then a loop which c: .is SLIDE, RUN1,
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and MAP 18 executed to interpret the sorted data and complete the printed map.

This time return is also made to 1211 for the uext request. If NZ is greater than the
number of available t‘apes, more than one sort pass is required, Again

LETSGO interprets the first map area, sorts data for a number of other adjoining
areas, and writes the remaining data onto a separate overflow tape for subsequent

[ sorting. Return in this case is made to statement 300 so that a second sort of the
overflow tape may be carried out. Eventually, a return for the next request will be
made via one of the previously mentioned transfers to statement 1211,

Subroutine CALC (FC-4)

The purpose of this subroutine is to interpret a cloud subdivision into the map
array OMAP. This intc_cretation consisis of first the selection of the appropriate
computation code which is shown on the flow chart as the branching operation based
on the value of the parameter NREQ.

=

— e

Afiar the branch, a map ordinate increment {r computed and stored in the vari-
able F. Next, starting at statement number 100, CALC computes appropriate stor-
age indices for the control of the program loops which actually carry out the map
array incrementing operation.

Last the increment F is added to, or compared with, the contsnt of the selected
map array points by means of the iwo nested FORTRAN do loops starting just beyond
statement number 19.

It should be noted that code insertion points have been provided within the com-
putation selection branching operation so that new computational options may be i
easily added to the program. To insert the first new code one need only make sure "
that the code insert begins with statement number 109 and ends with the statement
"Go to 100. " The user must put the insert in the place of the card *109 CONTINUE"
and then recompile subroutine CALC. Of course, the insert must not ~oatain any
i statement numbers previously used within CALC.

T R W Es Eam ) T
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Some explanation of the procedure used to compute the storage contro!l indices
is called for since this procedure is somawhat involved and very central to the
i Output Processor. As noted previously, the basic shape of the cloud aubdivision
’i : {n plan view is a square. The length of the side of this square is communicated to
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: the Output Processor and to subroutine CALC in the parameter BZ. The procedure
} under discuss.on begins at statement number 100 with the calculation of the coordi-
nates of the corners of the grounded cloud subdivision square. These coordinates
are stored in the variables WXL, WXR, WYB, WYT. Any map grid point which
lies within th!s square will have the quantity F added to its value. Next, the proce-
dure computes NOL, the X index of the grid point which lies just to the rignt of the
square’'s left boundary, anl JX, the X index of the point which lies just to the right
of the square's right boundary. NWX, the difference between these two indices,
indicates how many grid points are to be incremented in the X diraction. The result
of this subtraction may be zero, in which case no grid point will be incremented by
CALC. A similar treatment is given to the Y dimension, and the final set of results
is stored in the variables NOL and NWX for the X direction, and NOB and NWY in
the Y direction.
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At statement number 19, loop control variables K, MM, and NN are computed
in order to .ridge the logical gap between the previously computed two-dimensional
indices such as NOL and the one-dimensional array in which the map ordinates are
really stored.

Certain complexities 2re added to the foiegoing by the grid interval adjustment
options which are available anc by the need to correctly handle boundary-effects
situations in which a cloud subdivision falls partialiy off the map area. The details
of these treatments are provideu dy the program listings.

Subroutine COUNT (FC-5)

This subroutine selects the currently largest sorted and identified set of par-

3

ticle descriptions for dumpinz onto an external (tape ) memory device. In making
this selection use is made of the particle counter array, NP( ), in which NP(J) for

o

even J contains the count of the number of cloud subdivision central particies that
have fallen into the J/2th map zone {exclusi.e of adjoining buffer zones). The
NP(J-1) and NP(J + 1) for even J contain the counts of centra! particles falling into
the buffer zones to the left and right (west and east) of the Jth interbuffer map zone.
. in general, MAX(NP({J)) for even J representy the maximum number of particie
descriptions that can be sctally removed from ths particle arrays by a single
dumping operation.
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Since cloud subdivisions whose central particles fall into a buffer zone affect
the two map zones on either side, it is necessary to dump buffer zone particles
along with the particles from the surrounding map zones. However, buffer zone par-
ticle descriptions must also remain in memory, since they also affect some other
map zone. (The subroutine shift reidentifies these duplicate particle descriptions
by changing their classifications as recorded in the KTR( ) array in order to avoid
double counting later.) In general, the number of particle descriptions which wiil
actually be dumped onto memory tape exceeds MAX(NP(J) for even .J) by NP(J - 1)
+ NP(J+ 1). A slight exception, however, must be made for the first map zone
since the left-reaching effects of the particles in its left buffer zone havc already
been taken into account (in the in-core map array) and, tharefore, the particles
faliing into its left buffer zone need not be duplicated.

After selecting MAX [ NP(J) for even J, NP(1) + NP(2}], subroutine COUNT
adds t:e appropriate buffer zone counters to compute the number of particle de-
scriptions to be dumped and puts the result in parameter NS, Next it sets the
parameter KTAPE equal to the identification number of the tape on which the forth-
coming dump operation {(subroutine SHIFT) skhould write and then returns.

Subroutine CRDP (FC-6)

The purpose of subroutine CRDP (core dump) is to empty the particle srrays
of all particle descriptions except those that can be processed into the next load of
the map array, OMAP( ). CRDP is actually a control program, since it uses sub~
routine SHIFT to do the writing of sets of particle descriptions onto appropriate
map zcne memory tapes, (SHIFT does not actually clear (store zeros in) all words
of each affected particle description in the particle arrays, but merely sets the ap-
propriate KTR(J) entries to zero to indicate that the Jth lineg in the particle arrays
are available for reuse.) CRDP also makes the adjustments required to keep the
particle counter array NP( ) carrent. It should be noted that CRDP uoes not dump
the descriptions of particles falling into the first sort zone (J = 2) onto tape. These

perticles are left in the memory array for immediate processing into the next printed

map zone. Note also that CRDP writes a final zero on each sort tape as an indica-
tion of the end of the data on the tape.
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Subroutine LETSGO (FC-7)

This subroutine, like RUN1, is a specialized executive program, but it may
call subroutines COUNT, PROC, SHIFT, and ZERO. It is used onlv when the data
on the current input tape must be sorted hecause the required output map is too
large to fit completely into high speed memory at one time. LETSGO first sets NE,
the counter of empty lines in the particle arrays, at the full size of the arrays, and
then clears the zone counters NP(I) and the particle zone indicators KTR(I). Next,
it reads a particle block count NIJ and tests NIJ for the termination condition
(NIJ=0), In the event of termination CRDP is called to see that the content of the
particle array is written out onto the appropriate tape (if required}. If NILJ is posi-
tive, other tests are performed and, if necessary, COUNT and SHIFT are called to
make room for the incoming data block. Thereafter, except for the first pass,
ZERO is called to group the number of empty particle array lines required
for the incoming particle block.

The particle block {- then read into the computer and subroutine PROC is called
to process the particle (or cloud subdivision) daia. This processing consists of
determining which numbered map zone or buffer zone the central particle falls into
and recording that zone's identification number in the central particle’s zone indi-
cator parameter KTR( ). At this time PROC also uses CALC to process into the
map array OMAP( ) all those central particles that affect the map area currently
being evaluated.

Subroutine MAP (FC-8)

This subroutine writes complete fallout maps on the system output tape ISOUT
for batch-printing. It writes a map title, a descripuun of what quantity the map
portrays, and an indication of the map's style of presentation (format). It divides
tae output map into printer strips on the basis of the printer width parametcr INC.
It prints a strip count (MAPRUN) at the top of each strip for identification purposes.
Since an individual map may consist of more than one map array full of data, it is
necessary that MAP operate correctly, even if an individual map must be produced
by a sequence of calls to MAP. This feature is facilitated by the parameter
MAPRUN, which {8 zero at the time of the initial call of subroutine MAP and is
positive thereafter.
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NLJ FROM %
TAPE IPOUT
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/" READ A BLOCK

< caLL \ o[ OF NL PARTICLE
ZERO / ™ DESCRIPTIONS

FROM TAPE IPOUT

NE = NE - | CALL
NU PROC

FC-7. Subroutine LETSGO
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Following the detailed flow chart of subroutine MAP, we see at the beginning a
transfer on the basis of MAPRUN to a firsiv-pass code if MAPRUN equals zero., In
this first-pass code parameter initializations are performed, a map title is written,
the display option control parameter, JC(1), is checked for an acceptable value, and
then a branch transfer is made to a code that writes the presentation style title and
makes control transfer assignments within the map writing loops.

Between the statement numbers 102 and 170 a two-part title describing the quan-
tity presented in the map is written, Between statement numbers 170 and P1 initial-
izations are made for the three nested map writing loops. At the time when P1 is
first reached M contains the number of printer strips that are to be produced, and

LEFT has the number of columns that should appear on the last printer strip.
At Pl’

loop), MAPRUN, the couwiter of printer strips,is incremented and strip title is written.

Also, KL the lower index for retrieval from the one-dimensional map array OMAP,

which is the return point for the outer map writing loop (printer strip

is set at its initial value. Note that in the iteration KL p.ogresses from its largest
value to its smallest value to invert the map which is stored numerically inverted
in the map array.

At P2, the return point for the middle map writing loop (printer line loop),KH,
the upper index for retrieval from the map array.is set and KDC,an index for the
printer line integer array JMAP,is initialized.

At P3, the return point for the last map writing loop (data point loop), KDC is
incremented and a transfer is made to the desiiad presentation code o~ the basis of
previous assignment, The two furnished printer display codes take their inputs
from the map array and place their results back into the map array and into the
integer printer line array JMAP. All map producing codes return to stateruent num-
ber 300,

Below 300 the printer lines are written onto the output tape, suitable indexing
operations are performed, and return is made to deal with eithar the next line in
the current strip or the first line (and title) on the next strip, or a final return is
made to the calling program. Note that if entrance is made to MAP with MAPRUN
set positive as a consequence of 8 previous entrance, the overall titles w'll not be
printed again and strip counting will be resumed where it had been left off.
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Subroutine PROC (FC-9)

This subroutine is called by LETSGO to sort (classify paiiicle descriptions,
and it calls CALC to actually interpret into the map array those particies which
affect the current map image. If the value of ICTR is zero upon entrance, & trans-
fer is made to a code which discards part; le descriptions that fall ouiside tae user’s
area of interest and consolidates thos: remasining at the top of the particle array.
If ICTR is not zero, this code is bypassed and a transfer is made immediately to a
code which assigns values to the KTR array for tho<e particle descriptions which
cannot be immediately interpreted into the map array, and CALC is called to inter-
pret those remaining.

The value assigned to the KTR for each particle description indicates {nto which
map zone or buffer zone the particle has fallen. This value is cc. iputed by the loop
beginning at the point labeled @ where the east-west distance between the particle
position and XO, the ear .era boundary of the extended area of interest (see Figure
2} is computed and stored in R. Thereafter, the program determinec the classifica-
tion parameter KTR for each particle by alternately subtracting the width of a buffer
zone (BZ2), and the width of a map zone exclusive of buffer zones (DELTAX), from
R, and performing a test against zero after each subtraction. While this loop of
subtractions is being carried out, the parameter J is used to record the number of
the map zone counter arrsy element pertinent 1o the particle. Note, nowever, that
central particles falling into the area of the in—core map 2rray can be processed
immediately into the map array by a call to CAI.C and, therefore, need not be stored
permanently in the particle arrays. Thus, their classifications .ced not be stored
iz their KTR(J) which remain zero. It should also be noted that the iadexing of Le
counter array NP( ) is oifset by two {rom the classification index J. Tlis lezas to
3 usage »f NP(J) as the counier for the number of central particles failing into e

first buffer zone to the right of tha first printed map area. and NP(2) as the counter

for the {irst map zone to the right of the first printed map, and so forth.

This subroutine is a specializad ex-cutive program which calls only subrouline
CALL. It is used in the sifuation where only one pass of the input data tape is re-

quired in order to fully account for the dats on the tape. Th s situation arises eitnher
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when all of the required map will fit within the map array at one time or when a
previously sorted input data tape is being processed. In the first case each input
coordinate point must be checked to see if its associated cloud subdivision affects
the map. If not, the impact point is not interpreted into the map. In the second
case, when a prior sorting operation guarantees that only necessary particle de-
scripticns are on the input tape, this detailed checking procedure is bypassed.

Subroutine SHIFT (FC-11)

The basic function of this subroutine is to collect into the top of the particle
arrays NS, particle descriptions of the selected class (those having their KTR
variable equal to JOUT) and then write them onto the appropriate tape (KTAPE).
Adjustments are made to the count of the number of members in the selected class,
to NE, to the count of availabie lines in the particle arrays, and to the KTR vari-
ables of those particle des‘criptions which are read out onto tape either for the first

or second time, in accordance with the need to duplicate descriptions of particles
that fall into buffer zones.

The actual sort procedure is one which usually moves only the minimum araount
of information and, at worst, a temporary description storage may be usad once
(for one description) during each execution of SHIFT. In this procedure JT is an
index that proceeds from the top of the arrays (JT = 1) toward the bottom, and JB
proceeds from the bottom toward the top. The program first examines the top line
to determine if it is 2 member of the class to he dumped (KTR(JT) = JOUT), If it
is, it is left in place with its KTR set to zero, and then the top index JT is incre-
mented so that the next line can be considered. If the top lire is empty (KTR(JT)
= 0), the program goes to the bottom of the array, using index JB to try to find a
particle which is to be dumped and thus can be moved into the empty line, J1. If,
on the other hand, the top line contains a particle description that is not to be dumped,
the program goes Lo ihe botiom of the array 1o seek ain 2vailsble line to which the
top particle can be moved. In this general way the program procc~ds b, skipping
particles to be dumped when they are found in the top, moving particles to be dumped
to the top when they are found in the bottom, and moving particles that are not to be
dumped from the top to the bottom. The sorting stops when NS particles of the class

to ow douiped w+ve bheen collected into contiguous cells in the top of the particle arrays.

P

‘\ermmt—

——)

——t e b bed b

WA At G BT K - s e e TR R ALt o -

e i et

— e i,

e




g

it 4

S ARG e g« e

READ NUW FROM

e w0 e

ey, .

READ ' BLOCK OF COMMENT 8
¥l PARTIC'E
DESCRIPTIONS

rROM TAPE IPOUT

I

te1 e

i = UV

| e S S Ve S

f : FC-10. Subroutin: RUN1
i

41

i o,
)




SRR

papie.. S

~———
- -

42

CTREW « KTRYT)

(«)

FC-il. Subroutine SHIFT

NTPH 1

banyd  fomend

S

- ——

P

o

e —




e

e i —

oy —— p——
Ao ———— R

ro———y
[——l

o

NTPH =0
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MOVE TEMPORARY
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X(NHCTR) = XEMP

KTP.(NHCTR) = KEMP

Wi BLOCR
OF NS BINARY

PARTICLE DE-
SCRIPTIONS ON

RITE ERROR 0
COMMENT [
100
+
+ NE = NE +
RITE ERROR JOUT- y
COMMENT TN "‘;‘B * NP@)
105 {)=0
b Y
NPJOUT + 2) =
NP(JOUT + 2) +
NE=NE+ [P nNpygouT+ 1)
NP@OUT) NP(JOUT) + 1= 0
NP(JOUT)= 0
(b) RETURN

FC-11 (Cont'd.) Subroutine SHIFT
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Next, the counter NS followed by NS particle descriptions are written onto the
memory tape identified by KTAPE. NE, the counter of empty (available) lines in
the particle arrays, is increased by the number of lines that have just been made
available and appropriate adjustments are made to the affected members of the
NP( ) class counter array . Then the program returns.

Subroutine SLIDE (FC-12)

It is the purpose of subroutine SLIDE to move the (incomplete) map ordinates
which e sst in the right (eastern) buffer zone to the left buffer zone and then to blank
out the midsection and right buffer zone parts of the map array. The common
argument variables NBZX2, NOX, NXMAP, and NYMAP are used to communicate
the layout of the map array's buffer zones and midsection to subroutine SLIDE.

Subroutine ZERO (FC~13)

This subroutine merely scans down from the top of the particles array and
collects NIJ empty particle descriptiors in the top NIJ array positions. Empty par-
ticle descriptions are denoted by a zero in the associated position (same index) of
the KTR array.

Subroutine DIFUZ1 (no flow chart)

This subroutine accounts for the effects of atmospheric diffusion through the
use of an elementary model that adjusts the sizes of cloud subdivisions on the basis
of only the amount of time that the subdivision spends in flight. See Volume IV for
a discussion of the basis of this program.
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USER INFORMATION

Card Inputs
,"Like each of the major subdivisions of DELFIC, the Output Processor requires
a deck of input cards to identify and control its operation. In brief, these inputs

consist of, first. a singl set of identification and overall control data which will

" be referred to as "initi 'l.zation data" and, second, a series of "local" data sets

which incicate the geog phic limits of the map to be produced by the program.
Within each "local" data set there may be anv number of individual map requests
of the form:

NREQ Ti T2 MASCHN ,

where NREQ is a code integer denoting the kind of computation to be performed, T1
and T2 are time arguments to be used in deposited mass, exposure rate, and ac-
cumulated expesure computations, and MASCHN is a mass chain number that is
specified only whe, the output is to be in terms of that single mass chain, Each
map request resnlts in the preparation and printing of a separate map showing the
ouiput indicated by the request code NREQ. The end of a "local" data set is indi-
cated to the Output Processor by a map request card having a zero in the NREQ
code field (a blank card will suffice).

Table 2 gives details of the card formats, program variable names, and the
meanings and uses of variables for initialization data and local data sets. Not~ that
2 final blank card 18 required to indicate the ead of the data deck and cause the
program to terminate correctly, also, that certain ¢.rd itputs to the particie activity
module {erhroutine FAML, may be called for following the fourth input carud for the

Ou.put Processor.

Card 1. Output Prucessor Run Identification. Ttis card can be used to uniquely

identify the current run of the Qutput Processor. The content of this card is made

part of the hard copy output produced by the run,

Card 2, Avaiiable Tape Identifications. When rejuired, exteasive use is made

of secondary tape memory 30 ti2t th: OQutput Processor van be reasonably efficient

in producing large output maps or tahu.ations, This card should contain the "logical”
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TAPLE 2

DETAILS OF THE OUTPUT PROCESSOR DATA DECK

Name of
Data Set Card No, Content Program Format
Variable |
(1 72 character identifier for the  OPID(J) (12A6)
Output Processor run,
2 List of logical tape numbers of IOT) (1814)
ggalization < those tape units available for
use in sorting
3 Overall control variables | (o 39} (1814)
4 Printer description IH, IV 214)
Particle @/ - - - o - c o e e L e e e e e e e e e e e e -
Activity
Data Set
(58 VoL V) N - m m e m et e e e e e e e e e e e e m e e e et o - - o
[ 5 Map parameters limiting co- XMAX, (7F10.3)
ordinates and grid intervals XMIN,
YMAX,
YMIN,
DGX DGY,
GRUF <
First < 6 Local control variables JCW) (1814)
"Local" 7 First processing request on NREQ, T1, (14,2F10.3,14)
Data Set current map T2 ,MASCHN
8 Second request
b
L Request termination card(lank) blank
( Next map specification
See Card No. 5
Next ( ?:Jext local ‘cont‘rol variables
"Local® ; See Card No. 6
Data Set Next deck if proceseing requests
“ee (Card No., 7
\ Request termination card(blank)
Final Data deck termination rard blank
Data Card hlank)
18
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identification numbers of 11l tapes which are available for use by the QOutput Pro-

cessor, The program checks the input values to exciude FORTRAN system tape

and the grounded particles tape, and use of the remaining ava’'~ble tapes is made

only wheu required for sorting particle data. As man., as 18 tape numbers may be

listed but at least one is required by the program,

<ard 3. Overall Control Variables.

Provision has been made for the specifi-
cation of 18 unique overall control varixhles whose values are stored in the program
in the array [IC(), J=1,18]. At present only two of these variables have been

given functions within the program, and the others remain for use in control and

interprogram communication, The functicaing variables are as follows:

IC(17) Controls t.o entrance to the Output Processor. IC(17) > 0 causes
the program to stop without entering the Qutput Processor

proper. This setting is used if only a printing of the grounded
particles tape is desired.

IC(17) = ¢ causes a ncimal entrance to the main body of the Output
Processor regardless of whether the grounded particles tape has
been printed.

IC(18) Controls the option to print the coutent of the grounded partizles

tape. IC(18) > 0 causes the grounded particies tape to be printed.
1C(18) = 0 bypasses the printing of the grouided particle tape.

"ard 4. Printer Description,

aisigried

To simplifyv the production of spatially un
maps, the Qutput Processor needs consiants which describe the character spacing o

the off-iine printer to he used. These constants IH and IV give respectively the

horizos w} and vertical character spacings of the printer in characters per inch,

For the usual IBM printer, 10 and 8 are appropriate values for IH and IV,

Card 5. Map Parameters, The desired output map must be o

¢ characterioed hy

the user who must specify itz iimiting ¢ ordinates and 173

3y

3
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s, engd, All maps are recunguiar in shooe and north-south,

with north always at the top,  T'he variables XMAX and XMIN inhcate ro
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coordinates, To allow fleribility, the scaled spacing between grid points on the out-
put map has been arrangedtobe set by the user, The variables DGX and DGY indi-
~ate the intergrid-point distances in the east-west and north-south directions rcs-
pectively, It sheuld be noted that on the printed map the actual physicai spacing of
the data points is fixed by the printer's character and line spacing. Map printing
formats hz2ve been urranged to achieve the greatest reasonable data point density on
the printed .uge, and on IBM printers this amounts to thiee lines per grid interval
in the vertical direction, and six characters per grid interval in the horizontal
direction. If the user wishes to have a map of some particular scale pro-luced by

the Output Processor, he must set the parameters DGX and DGY :0 account for both

the character spacing of the printer as well as the interdata-point character counts

used by the program (3 lines per interval in the vertical direction and six characters

per interval ip the horizontal directionj. Obviously, zero vslues should never be
assigned to DGX ~r DGY.

An option exists within the Qutput Processor to wause it to adjust the grid inter-
vals put in by the user so as to yield an undistorted map—a map on which the same
scale factor applier in all directions. If the user has specified, via parameter
JC(18), the automatic undistorted map option, thc program makes use of either
DGX or DGY as the scale factor basis, depending upon which of these two param-
eters will yleld the largest undistorted map (smallest scale factor). The last item
on this card is a ground roughness facter (GRUFF) by which the program multiplies

ail computed exposures and exposure rates before display,

Card 6, Local Control Varisbles. Provision has been made for the speci.  .iuu

of 18 unique local control variables whose values are stored in the program in the
array [JC(J), J=1, 18]. At present, only four of these variables have been given
functions within the program, and the others remain for use in control and inter-

program communication at the local level, The functioning variakles are as follows:

JC(1) Output format control variable JC(1) =1 results in the printing of the
output map in a two-line E format which has the power of ten printed
on one li‘te and the associated multinlier printed immediately below

it (see g, 7 ).
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JC(1) = 2 results in the printing of a two-line F11,3 format which
has the six highest order churacters printed on the first line and

the five lowest order characters on tne second line (see p. 7 ).

JC(1) = 3 causes the Output Processor to write a map image onto
the multipie burst tape (the unit identified in parameter MBTAPE
as logical 11), This tape is written in a format acceptable to the
separate multiple burst tape processing program MULTIB (see
Volume VII of this documentation). When using the multiple burst
option, care should be taken to see that the tape unit identified by
parameter MBTAPE is not also specified as being available for use

during the sorting operations of the Output Processor (Card 2).

JC(15) Diffusion control parameter JC(13) > 0 brings about the use of the
diffusion subroutine DIFUZ1. JC(15) = 0 bypaases the diffusion

model.

JC(16) Automatic undistoried map parameter JC(16) = 0 results in the
automaiic adjustment of the grid interval DGX or DGY to yield an
undistorted output nzap.

JC(16) # 0 results in no adjustment to the grid intervals,
JC(18) Grid interval adjustinent control parameter

JC(18) = 0 indicates the user's permission for the program to make
T e L atuBtanoutl O W ga a s wivale woav e e L [V VR S O

efficiency. This adjustment may result ir .ncreased map resolufion

but cannot result in decreased resoluticn,

JC(18) > 0 indiczates the user's wish to have no adjustment made to
the grid intervals. JC(18) > 0 overrides JC(16) =0, i.e,, for an
aut ymatic undistorted map, JC(18) and JC(16) must both equal zerc.

Cards 7, 8 ... Processing Requests. Table 3 presents the meanings of the

ccmputation codes NREQ and arguments T1 aad T2 for currently available computa-
tion options. MASCHN is the mass chain number if the uutput is to be for a single
mass chain. Otherwise, its field may be left blank.
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TABLE 3

AVAILABLE COMPUTATION CODES

Computation Code

Computation Type

NREQ Description
0 Termination ol e set of rennests
1 Count of wafers covering each output point
2 Exposure rate normalized to time H + 1 hour
3 Exposure rate at time H + T1 hours
4 Integrated exposure, H+ T1 to « accounting
for time of arrival
b] Integrated exposure, H+ T1 to H + T2 account-
ing for time of arrival
6 Total mass deposited
T Total mass deposited from time H + T1 to H + T2
8 Integrated exposure, H + Tl to H+ T2 assuming
all particles have arrived by H + T1 hours
9 Same as 8 integrated to infinity
10 Concentration of an individual mass chain
(curies/m?2)
11 Time of arrival of first fallout particle
12 Time of deposit of last fallout particle
13 Smallest particle size deposited
14 wnrgest particle size deposited
15 Mass from particles in size range T1 to T2
16 H + 1 hour "normelized" exposure rate result-

ing from particles in size range T1 to T2:microns

Binary Input

The Dutput Processor Module takes binary input from the grounded particles

tape IPOUT) that i{s produced by tha Transport Module.

of this tape are Jescribed in detail in Table 4.

The structure and contents
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TABLE 4

THE GROUNDED PARTICLES TAPE, IPOUT

(Binary input to ihe Output Processor Module)

R e g

Logical i
Record No. Record Content L Varicble Names

1 Identification word (IPOUT) poUT

2 Fission yield, mass of soil lifted, FW, 3SAM, SLDTMP,
solidification temperature, time of TMSD, SIGMA, TW,
solidification, spare, time at which HOB,NCL, TLIMIT,
transport was termaated, width of BZ,ROPART XGZ,
cloud subdivisions at time of defini- YGZ,TGZ
tion, density of fzilout particles, X,
Y, and timecoordinates of ground
Z€ero,

3 Run identifiers for Initial Conditions, (DETID(),Jd=1,12),
Cloud Rise, Cloud Rise-Transport (CRID{), J=1,12),
Interface, Transport, anu Wind Field (PSEID(J),J=1, 12),

(TID(J), J=1, 12),
(WID(J), J=1,12)

4 Number of particle size ranges NPS
Central particle size, associated PS(1), FMASS(J),
mags, maximum particle size, and PACT(J), SV(J),
surface-to-volume ratic for each J=1, NPS
size range

6 Topography identifier TOPID(J), =1, 12

7 Number of particle descriptions in N
the following data block

8 X coordinate, Y cuordinate, time, NP({J), YP(J). TP(J),
particle size, and mass associated PS(M FMAS(.
with es_.. of N purticles J=i,N

a Same as record 7

10 Same as record 8
Pairs of records like 7 and 8 are
repeated until all grounded particles
ars recorded
Last record The end of the grounded particles N=C

data set is indicated by a paiticle
count of zerc
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1 »Y(500) VYF 2 Y5 e YMAX
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? sTEXIT s TIME i
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1 FiSNUN sFP (2C0) »FwW »1TAB » JGG
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CallC
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Cal.C
CAaLC
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Call
Cr’\ LC
wnlC
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caLc
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CmllC
caLc
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Cald
CnlC
CALC
CaAtC
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CaLl
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wnll
CAaLC
CALC
CALC
CALC
CALC
ALl
CALC
CaLl
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CALC
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CALC

Call

I Y222 22222322 222X A DR REERERE KR X & 200§ Ni*ﬁlf*kﬁif’l‘**’* iﬁ*b**i**ﬂ'.ickh
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DATA PRAGRM/6H CAalt /

ASSIGN 213 T2 NeoRD
.Qilul’lvzolbjclukvAu"Aub';v7v10n';Od'lOAollZollJnlxhol;a:le
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<
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CHUNT SURGE: 6 FES i
Feiel ;
SOOTe 100 J
UASE RATE w7 TiMi meTy SECONLS

IFLTEIP) =T11r1021C2777

e

eSSt AaCl GiJLATED THZS Time I"H‘T), r)L\_v!'Db 19 INFINITY
TFIT(IPI~-T1 1106141061 1062

TENTER®TL ~1G2
.0 1€ 130

TENTER=T(IP) ~TGZ
Geé T8 130 _

DLSE ACCUAULATED FRGM TIME H+T1 Tw THME H+TZ SECONDS
IFIT(IPY=-T2Y10519777+777

IFITIiP;~-T11105221058221053

TENTER=TLIP1-TOZ

G Ta 130 :
TENTER=T] ~T62Z ;
TATAL PARTICLE MASS uEPZSlTED

E=FMAS(IP)
Ge ¢ 100

T4TAL PARTICLE MADS DEPOSITED BETJEEN TlMEb Tl AND T2
IF(T(IP)~T2)1071-7 7777 i

[F{TLIP)I~T1I 77797774106
CALL PAMZ

FIND INDEX <F PARTICLE 51ZE CLASS
DB 131 J=lsITAE
IFIPACT(JIoLELPSIIPYIGE T 122
C2NTINUE

CALL £RRER(PRAGRM131s15€GUT)

Gy To 7717 :

Ak 1, mrien e

1PS=J
F= FP(IPS"FMAS(lP)/(rMASS(lPS)*RUFaAM)

62 T¢ 100

TIME 2F ARRIVAL
ASSIGN 211 T3 N@RD - S .
Fx TUIP) ' T i
G2 To 100 o :

TIME @F CE>3ATIZN
ASSIGN 212 TO NORD
GC Te 112!

o Rt

SMALLEST PARTICLE SIZE
ASSIGN 211 T@ NORD

F= PS(]IP)

Gd TQ 102

LARGEST PARTICLE SIZE
ASSIGN 212 T@ NCRD-
Go To 1141
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10y CSnTINUE 5
11a INTINUE ;
111 .CONTINUE

CREE AFURERALRS RU R REXRER CLDf [noERTION PE

i

C
12¢ CCNTINUE
WRITE (152UT»210INRFU

NREG=]
G¢ Tv 1C1
100 CONTINUE
<
C CALCULATE WAFER CEULNOARIEDS

JF(JCI15) 11001 910U01 1002
1307 Call DIFLL1(RZ2)
F=F% 222/(R72%%2)
GH T2 10063 .
1701 R22=8B2/240
10Gh WXL=X{IP)-R22
WYT=YIIP)+R22
WYBEY{1P}=-RZ?
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C DuE> wWAFER (PARTIALLY) FALL IN CEFT oUFFER <«UNEees
IF{XIIPY~X2)29393 ;
. 2=YESvADJuoT LEFT B2-NDLRY ANL oET Nel i
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) o e
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d 5xERR2ZR ;
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6o T2 332 :
6 WXR=X6+ 4,01 %DGX :
7 JX={WXR=-X1)/DGX+1.0 i
NWXsJX-N&L !
c ]
C ARE THERE QUTPUT PTs To BE CUN5IDERED
IFANWX)TT7+777410 !
9 TNWX=sNBZX ;
C N#iXz=N<co ¢F GRID PTo, CbVEncD LY wAFER IN X DchCTIuN
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[FluYT=-YYAX 113913415
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13 IFINAZY+1)]14elb691 5
1L RRER
14 [RRZR=Y 4
G Te 535
16 LYT=EYMAX .
16 JYS{aYT~-YMIN)I/ZDOY+1,0

MaY=Ne, oF CRIL PT5. CoVERID oY waFER LN Y-

Ne Y=Y =NOT
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TEANRY)TTT797T7019
18 NuYsKHZY
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Witz (NwY =1 ) #NXMAP
NN‘:Nl X"l
D 20 JR sl s NAlmP
JJI=RAN+YI
T3 20 I=JsJJ
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2.1 ISI12MALLGeC.0) GG T2 213
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G2 1tz 20
212 AP LT ) =AMAXL(IMAF )
Ge T2 22
213 ZMAP(I)=QMAP([)fE_
20 CANTINUT
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” 5" » SPAR s S5AM s THC Jorara y TN P SIS B
2 Tov y LT y VPR W si HOURST o SCLMH3 AV A
4 TIn(4C ;¢ RVIN y INISTR ©» up/\?l’ v MOTAPE s F LUV y CLUN 1~
r SPARG s 5PARE s SPARAS s SPART 21 SPARB 9 SPARY CouUN 17
CreMAN /SET2/ , CZUN ik
2 nZ 222 03212 y3L22 CaUN i
o NITLTAX snaX »DGY ', 'DIFCEN C2UN 20
2 sn1FANJ sTIVASISOC) P EMASS (207 v1C018) CZUN 21
4 » ICON s 1CTR s IH 2127018} Couh 22
. s 1P IPCUT s ITT(18) s1V CYUN 2
13 2 JCL18) s JIN s J2UT »yJPZUT CIUN 24
7 WTR(EN) WX TAPT s LAST ‘ » MAPRUN COUN . 25
E s YARRAY s IN 3 MXREQ CZUN 256
2 » N WM& “aNBZYX +N3ZX2 LN 27
1 sN2ZY sNCL A NE o NF CIZUN 26
? NI sNMAP A NVAX s NTX CZUN 29
2 PNP(21) sNREC ‘sNS sNTAPES JQUN 30
4 sMTAPET » N TASK I NXIMAP s NYMAP CSUN 31
& PYMIN sPSIEDC) »P5S12C0200) sPACTI200) CLUN 32
6 W POPART SSV(202) 2T(500) 1 » T3 CSUN 23
7 ' T2 sTLIMIT s X(590) s XF C2UN 3¢
] " X7 s X IAX P XMIN s XNMAP CZUN 55
S s X1 s X2 » X3 Y ce 36
1 sY (57 " YE ' v2Z s YMAX C2UN 37
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CALL ERRZRIPRZGRI"»=5+152UT) - COUN 56
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31 NSENP{JIeNP(J+1)

TFINS) 24243
3 CALL SHIFY
2 L=2

WRITE (KTAPE)L
1 RFWIND KTAPE

Cou® 1S LAST 2INF WRITTEN 2UT .o
$2 IFTLAST) €31048 - .
Chok CAN WE QUMF ALL PARTICLFS N@W.,.

8 IF(NO(JIN)-NMAX) 53846

6 N3NMA :
NPIJIN) =R {JIND NS
GZ T2 7

& NS=NP(JIN)

7 J2UT=JIN
KTASESTAT (V1]
TFINS191957]

71 CALL SHIFY

CHBEARE ANY PARYICLES LEFT4ee

IFINPIJINY) 9450
g9 L=0
WRITE (KTAFE)L
REWIND KTAPE
10 NlJzel
RETURN
END
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4 TIn(4N)y RMIN sy IDISTR » SPARLI ¢ M3TAPE » FSUM s CIFU 14
& SPAR4 s SURBRAD » RANMAN » XGZ . YGL s TCZ DIFC 15
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IFINCX11403014030.4004 LNKY <86

1503 IRR2R==1403 LMdKY ZoT7
333 CALL ERRuR {(PRoLGRsIRGRIocUT) LNLY 280
Ga T2 1211 LNRY 207

leQ4 2X=NZX LRKY? Zv0
DELTAX=BX#D0GX LNKY 291

C LNRY 2¥%2
1502 WRITE L152LT927)10GX+DGY LNKY 2»3
C LMKy 234
X1=2Xx2 LNKS 295
X2=X1+822 LNKS 2¥6

X33 X2+DELTAX LNK? 297
XenX3+822 LAY 238

300 IF(NZ~-NTAPES) 200+200+201 LNKY 27y

ki)




200

201
202
203
204
20%
206
207

208

209

21

2112

2111
2113

80

MIN=NZ

LAST=0

68 Te 202
MINSNTAPES
LASTs])

JIN=28MIN
IF(N2)203:2044+20%
IRROR=~203

G Te 333

CALL RUN}

CALL MAP

Lo T2 1211
IFILAST 20602074209
IRROR==206

62 Te 333

CALL LETSGe
ICTRa)

00 208 INDEXs] sMIN
CALL MAP )
IP2UT= 13T (INDEX)
Xlsx3

X2s)s
X3sX4+DELTAX
Xe»X34822

CALL 5LIDE

CALL RUN1

REWIND 1P2UT
CALL MaAP

Go Te 1211

CALL LETSG
KINZ=]IP2UT
ICTR=]

KINaMN=-]

Dd 210 INDEX=} sKIN
CALL MAP
IPOLT=IAT(INDEX)
XiasX3

X2=)Xé

X3 XG+DELTHK
Xh=X3+dl2

CALL SLIDE

CALL RUNI

RE#IND 1PBUT
CALL MAP
1P2UTRIRT(MIN)
IFUICON)2111020id090 01
NTAPESsNTAPLS-1
1CéNs]

Go Te 2113
{oTtMIN) ok [~N2
REWIND 1PRUT
N{ENZ=MIN

Xl=x2

X2=X4
A3uX24DELTAX
XesX3+822

CaLl SLIDE

68 Te 300

END

LNK9
LNKY

LNKY
LNK9
LNK?
LNK9
LNK9
LNKY
LNK9
LNK9
LNKY
LNKS
LNKY
LNK9
LNKY
LNKY
LNKY
LNK?
LNKY
LMNKY
LN
LNKY
LNK?
LNRY
LMKy
LNKY
LKy
LNKY
LNK Y
LNK 2
LNK9
LNKY
LINKY
LNKY
LNKY
LNKY
LitkY
LMNKY
LNKY
LNRY
LNKS
LANKY
LNKY
LNK?
LNKY
LiNKY
LNKY
LNKY
LNKY
LNKY
LNKS
LNAY
LNKY
LNKY
LNKS
LNKY
LNKY
LAKY
LNKY

300
i
308
303
304
s
306
307
Ve
309
310
31
KYY]
3.9
Py Lt
245
316
317
240
31y
340
3¢l
322
540
4%
3¢3
326
327
348
349
320
331
224
333
324
329
220
227
350
229
3640
36l
EYA
340
ey
S62
%0
sel
ELY )
ey
320
351
3ne
353
358
355
3150
327
Iup
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SIBFTC MAPX LIST.DECKIMI4/2 MAPX
SUBROUTINE MAP MAPX

< 26 FEz &7 MAPX
¢ ToWeSCHWENKE TECHNICAL OPERATIONS RESEARCH SR MAP MAP X
C MAPX
4 ....'.0’0...0.’.'l..i.“.......QQ..Q.Q....QQ...“.O..Q...D.O.'......QQ..MA’K
4 MAPX
COMMON /SETY/ MAPX

1 DIAK DETIDIIZ)WIRISE o LEXEC » ISIN v 1SOUT »  MAPX

? so + SPaR s SSAM v TME y TMP) » TMP2 +  MAPX

3 Tem rw » VPR ' W s HBURST + SCLOMB s MAPX

] TID(40)» RMIA s IDISTR » SPARY o+ MBTAPE o FSUM v MAPX

] SPARs o SPARS 4 SPARS » XGZ s Y62 v TG2 MAPX
COMMON /SETS/ MAPX

1 8 822 822 8222 MAPX

2 'DELTAX: DOX -+DGY DIFCON MAPX

3 +DIFADJ sFMAS (500) 'FMASS (200} '1C118) MAPX

[ »1CON 'JCTR s IH o10TL18) MAPX

8 ' 1P +1POUT o ITTL18) oV MAPX

é sJCI18) WJIN »JOUT v JPOUT MAPX

7 sKTR(500) 'K TAPE sLAST s MAPRUN MAPX

8 sMARRAY sMIN 'MXREQ MAPX

9 N 'NA 'NBIX tNBZX2 MAPX

1 *NBZY NCL *NE KF MAPX

2 sNI1J sNMAP s NMA X sN@X MAPX

3 'NP(21) 'NREC 'NS +NTAPES MAPX

'Y sNTAPET sNTASK s NXMAP sNYMAP MAPX

5 'YMIN PS(500) +PSIZEL200) 'PACT(200) MAPX

6 sROPART 2S$VI200) »T(500) »T1 MAPX

7 T2 sTLIMITY 1 X(590) »XF MAPX

] ' X s XMAX s XMIN » XNMAP MAPX

9 X1 X2 »X3 1Xa MAPX

1 2Y(5C0) oYF ' YO s YMAX MAPX
CRUM2N /SETA/ QIAPLAONC) MAPX
DIMENSIEN JMAP(22) MAPX

8 MAPX
PR YT ITY T YYTEYRY T YTT T YTy YA Yy Y Y T T YTy T T Ty e Ty Ty Yy LYY Ty 3
q MAP X
1 FZRMAT (1M1 +3HSTRIPIY ) MAPX
2 FARMAT(/1X+1916) MAPX
3 FORMAT(13X21NTWO=~LINE € F2RMAT MAP) MAPX
4 FARMAT (83X +]19F6.3) MAPX
) FORMAT(19X26HTWO-LINRE F1lla3 FORMAT MAP,) MAPX
6 FIRMAT ( 16MODISPLAY FETHZD 14334 1S NIT AVAILABLE. USED METHED 1.)MAPX
7 FERMAT{/7/715X 1 28HTHE BUTALT PRESENTATION IS A) MAPX
8 FORMAT (/715X e285HTHE QUANTITY PRESENTED 1S) MAPX
@ FORYATI15X+2THA CRUNT 2f GRBUNDED WAFERS,!? MAPX
10 FORMATIISXo38HOLSE RATE NORMALIZED TO TIME Me]l MIUR.) MAPX
11 FORMAT 15X 42 OMDESE RATE AT TIME HeF10.i¢9M SECONDS.) MAPX
12 FERMAT (15X I2MNOSE AZCUMULATED IETWEEN TIME MeF10.1+22H SEC2NDS ANNMAPX
12 INFINITY,) MAPX

13 FORMATI1EX o32MDRSE ACCUMULATED SETWEEN TIME MeF1041012M AND TIME HMAPX
14F10.1 994 SECENDS.) MAPX

14 FORMAT (1SN oSaMTETAL MASS 2F DEPIS!TED PARTICLES.) MAPX
19 FIRMAT L 18X sAMMTRTAL PARTICLE MASS DEPZSITED BETWEEN TIMES F1l0.1:5HMAPX
1 AND FiDel o9 SECONNS, ) MADX

16 FORMAT /1K o5 7, 003X 020 10X s35HOSOBE ,£12 0,3X)020Xe5rH20088, /) MAPX
17 FORMAT (15X +A1MASSUMES ALL PARTICLES ARE GRIUNDED BY T1.) MAPX
Y ] FIRMAT (18X L THACTIVITY AT TINMF Fi0.1s19M DUE T@ MASS CMAIN 1a) MAPX
19 FERMATIIOX +26MMULTIPLE QURST BINARY TAPE) MAF X

N 00 Bt S Pt Bt Put s B0 9t Pt
OVEBNOVEIEWNILCO O IYOW I WN O
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[ X
o - O

49

81




20 I:ORHAYGISXOSINGRQUND ZERP 15 LOCATED AT X = Fl0s108H o+ Y = Fl0.1MAPX

MAPX
21  FERMAT(1H) od1Xe36HY=COORDINATE SCALES FOR SIDES 6F MAP/1HO) MAPX
22 FORMAT(/7/71XeF13.0:82XeF1340) MAPX
23 FORMAT(19XsAGHTIME (SECONDS) OF ONSET ZF FPALLOUY DEPSSITION,) MAPX

&  PORMAT{ISX+SOWTIVE (SECONDS) OF CESSATION CF FALLOUT DEPOSITIUN.) MAPX
25 PIRMAT(1SX+SOMDTILMETER (MICRONS) IF SMALLEST DEPISITED PARTICLE.) MAPX
26 FORMAT{L1SX 69MDIAMETER (MICRONS) JF LARGEST DEPISITED PARTICLE.) MAPX
27 FERMAT(15X230HMASS NEPELSITED (KGM/M®®2) BY PARTICLES IN THE SIZE RMaRX

TANGE  sF12:.5¢4H T »F12.50 9H MICRENS,) MAPX

26 PORMAT (15X s73HHe] MAUR NORMALIZED DOSE RATE RESULTING FROM PARTICLMAPX
165 IN THE SIZF RANGT «F12.5+4% TO oF12:599H MICRONS,) MAPX
MASX

(4 .'...lC.Q...Q.l.I...Q.....QO...O..Q.Q...QQQ.Q.Q.QQQQCQQ.Q.QQQ"DQQ.IQ.MApx
[d ......Q...'......I...C.'.Q.Ql...'..Q.....C.Q'.......QQ'.....G...Oi..l'n‘p‘

< MAPX
DATA BTLUMS INCSsLREW/ EHMULTIB1990/ MAPX
< MAPX
IF(MAPRUN) 1014100910} MAPX
100 TINCe8,RenGX MAPX
XCPARD=XMINGDGX MAP X
VINC=INC MAPX
XCINCsVINC®DGX MAPX
KXKLeNB2X2+) MAPX
NXSNXMAP=NBZX2-NB2X2 MAPX
(4 LEFT 1S USED HERE AS A TE SORARY ST2RAGE MAPX
LEFT={ XMAX=X2)/DGX MAPX
< PRINT MAP TITLE MAPX
WRITE (I1SQUT,T) MAPX
C SELECT APPRBPRIATE DISPLAY ¢Py "N (C@CC MAPX
IFLJCt1))1aTe10Tel ) MAPX
131 IF(JCI1)=61132+1324147 MAP X
13C JCtlis} MAP X
192 Nl=sgCil MAP X
GZ TP (1810182410301 4A024%0146)N] MAPX
141 ASSIGN 150 T3 N2 MAPX
WRITE ' 1S3UT,»Y) MAPX
Ge T2 102 MAPX
142 ASSIGN 151 Y@ N2 MAPX
WRITE (1S2UT 8 HAPX
G T2 102 MAPX
143 WRITE(]IS2UT.19) MAPX
ASSIGN 301 T2 N2 MAPX
IFILREWNELO) GT T2 143} MAPX
LREwWe" MAPX
RE¥IND VMBTAPF MAPX
14%) WRITE (MQTAPF)BITLLY MAPX
WRITE(MATAPE I XMINIXNAK s YMINYMAX 2 DG X9 D5Y MAPX
Ge T2 122 MAPX
C MAPX
: (recassRssepasnessststess cénc IRNSEATIEN FPIINTS 0Gectvonssssseretessotnipn, Py
! 184 CENTINUE MAPX
188 CONTINUE MAPX
1648 (ENTINUE MAPX
CPhessetcRRerBCORNRLROS RS cenr INSERTIEN PYIKTS ooevscssossscacssasenrsespy,py
C MAPX
14T WRITE {(ISRUT.6IN) MAPX
G# T8 1Y MAPX
101 KKie} NMAPX
NYXtKXMAP~-NB2 X2 naAPX
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a
¢ CEFY 18 USED WERE AS A TEMPORARY STORAGE MAPX
LEFTe(XMAX=X1}/DGX MAPX
e T8 1702 MAPX
¢ 102 PRINT ORDINATE DESCRIPYION MAPX
C MAPX
102 WRITE (1SBUT,8) MAPX
GO TO (16103062¢1830166016%5+1669167915680169+1710172901730174917891T6MAPR
10177417841794170+1701 9NREQ MAPX
161 WRITE (1SRUT,9) MAPX
GO T8 170 MAPX
162 WRITE (1S0UT,10) MAPX
GO Te 170 MAPX
163 WRITE (ISOUT.11)T] HAPX
Ge To 170 MAPX
166 WRITE (1SOUT,I2)T] MAPX
| 62 T2 170 MAPX
165 WRITE {IS2UT13)1T1,72 MAP X
G2 T2 170 MAPX
] 166 WRITE (15¢UTo14) MAPX
] Ge Te 170 MAPX
167 wnxt; {1S3UT415)T1.T2 MAPX
Ge 14 170 MAPX
168 WRITE ({S2UT13)T1,T2 MAPX
I WRITELISAUT1T) MAPX
62 12 17C HMAPX
169 WRITE (1S2uT.12)T1 MAPX
WRITE (I1SEUT1T) MAPX
l Ge Te 17¢ MAPX
171 WRITE (ISQUTIB)T]MASCHN MAPX
WRITELISEUT 1Y) MAPX
: G2 TF 1T MAPX
177 WRITF (1SQUT,23) MAPX
G2 Te 170 MAPX
173 WRITE (1S2UTs28) MAPX
62 T2 17C MAPX
174 WRITE (1S2UT.2%) MAPX
' ce Te 170 MAPX
17% WRITE (15@LTe26) MAPX
G2 Te 110 MAPX
176 WRITE (1S2UT4,.7) T1,.T72 MAPX
G T2 170 MAP X
177 WRITE [[5QUT28) T1,72 MAPX
G2 12 117 MAPX
B ¢ MAPX
(B22300000 3 RERESRRORORS 20T [NSFRTIZIN POINTS ®Cetedosssassensteenarssdpzpy
178 CONTINUF MAPX
179 (CeNTINUE MAD X
] c...ii’.'l..ll'..'.l'l..l C‘j!:r iNS?a"X;“ a"!.\fs 000.0...00'.000!040.OQQQl;qAPJ
¢ MAP X
] 170 WRITT 11320Te20) AGTe¥Ge MAP A
IFE2CTI1).E2.33 53 T2 17¢C2 MAPX
< HaOX
] ¢ PRINT & PAIR 2F DASTE-3N Y SCALES MERE MAPX
WRITE (152UT421) MAPX
YYsYMINODGYRFLEATINYVAP) MAP X
N8 1701  Jul«NYVRP MAPX
WRITE (1520 T 4221 v evy MAP X
170] YYsYyersY MAPX
1702 IFILEET~NX) 1221410224.022 MAP X
MAP X

1021 NYsLEfFY

smapnsarmenay

.

120 ‘
141 ‘
122 |
123 1
124 |
12% {
126

127

126 ‘
129

130 |
131 |
132 }
133

13

135

136 ‘
137 1
138

139

140

lal

142

143

leb

16%

166

167

148

169

15¢C

151

152

153

1%4

158

P56

157

158

129

169

16.

162

1563

164

16%

166 Ve
147

168

169

110

17i

172

173

176

17%

17¢

177

178

179

a3




1022

aXal nn

1023

2"

1%l

(4]

¢ 1s¢
-1
105

107
129

178
11¢

¢ 121
121

84

MMsNX/ ( INC)
MeMMe ]

LEFT 1S USED HERE AS THZ NUMBER OF PRINT CJLUMNS IN THE LASTY

PRINTER STRIP
LEFTaNX~MMS { INC)

STRIPS

08 110 ISTRIPal M
MAPRUNsMAPRUNS]

1F 1JC11).EQ.3) GO TR 1023
XC2oXCEARDLTINC

XC3eXC2+TINC

WRITE (ISBUT.1)IMAPRUN

WRITE (1SOUTe16)IXCEPRDIXC29XCI
KLsKKL ¢ {NYMAD=] ) ONXMAP
IF{ISTRIP=M)103+104,103
KINCsLEFT-]

VLEFToLEFT

XCINSsVLEF TODGX

Ge T8 1031

KINC=INC-1

XCINsXCINC

CENTINUE

KLINK = KINCel

IFUJCL1)e5Qed) WRITE(MBYAPL INYMAP oKL INK

R2XYS

D2 2CC Js] sNYMAP
KHsX L 4K IKC

KDCe=C

52 201 KsK{ KN
FSUMSFSUNeZMAP(K)

NUMBERS WITHIN REwS

D IOD KsKL KM

KoC=KDC el

TRANSIER TC CE€DE FER SELFCTEN PRESENTATIIN
G2 TE N2:115041%103001 %

C2DFf F2R PZWFR OF YrN DISPLAY
IFICVAPIKYI)I1DS 41060107
ASSIGN 121 T2 N3

CrAP (X} =-2VADR(K)

o€ TR 109

ASSIGN 200 T2 N2

H s AL@GLO(CvaP(K )

Hl2AMIN (M1 ,.0)

JHMAPKNC ) -]

[P CJMAR (DO ) oF 201V APIKDC Y0
TVAPIK =210, 000 M)
IF(SYAPIK)-",599)111%+11%+1091
CMAPIK JsWAP K 7]1C.0
JHAP(KDC ) - UMAB (+ Nl ) e

G@ T2 1:i

JMAR{KNC e

G¢ Te 3O

O Te NYsE¥0L121)

RESET SIGN @F MAP C(RROINATE
MMAT TY ) 2-2MAD X )

Gt ig 3100

MAPX
MAPX
MAPX
MAPX
MAPX
MAPX
MAP X
MAPX
MAPX
MAPX
MAPX
MAPX
MAPX
MAPX
MAPX
HAPX
MAPX
HADX
MAPX
HAPX
MAPX
MAPX
MAPX
MAPX
MAPX
MAPX
MAPX
MAPX
AAPX
MADX
MAPX
MAPX
MAPX
MADX
MAPX
MAPA
MAPX
MADX
ALPX
HAPX
MAPX
MAPX
MAPX
MAPX
MAPX
MAPX
MAPX
MAPX
MRAP X
MAPX
MAPX
HARX
MAPX
M, X
MAPX
MAPX
MAPX
MADX
MADX
MAP X

180
141

182
183
186
185
186
187
188
189
190
191
192
193
196
19%
196
197
198
159
220
20
202
2C3
204
27
206
27
208
39
2192
211
212
213
214
213
216
217
21h
219
PPN
221
222
223
224
22%
226
227
228
223
230
PER?
332
23
234
3%
23
237
238
2139
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¢ MAPX 240

C 151 CODE FOR TWO-1.INE F11.3 DISPLAY MAPY 241
151 JMAP(KDC)=BMAP(K)/10.0 ~ MAPX 242
LMAP = JMAP IKDC) MAPX 243

PMAP (K ) s@MAP (K |~ (ZMAPS®.0,0) MAPX 244

300 CONTINUE MAPX 24%
WRITE (1SOUY2) (UMAPIK) oKal et MAPX 246
WRITE (150UT+4) (BMAPIK) oK 3Kl 4 . M) MAPX 247

Ge Te 200 MAPX 248

301 WRITE (MBTAPE) (BMAP{K)sK=KL sKK) MAPX 249
200 KL=KL~NXMAP MAPX 250
IF (JC(1).5Q.2: G2 Te 110 MAPX 251
WRITE (1SOUT16)XCOCRD«XC22X(C3 MAPX 252
XCAORD=XCOBRD+XCIN MAPX 253

110 KXKLsKKL4INC MAPX 25&
RETURN MAPX 2%5

EHD MAPX 256

85
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SIBFTC PRC LIST.DECK 9M94/2 PRC
SUBRQUTINE PROC RC

i 26 FEB &7 . ’ PRI
C Ps FLUSSER TECHNICAL OPERATIONS RESEARCH SR PROC PRC
CHa#THIS SUBROUTINE COMPUTES A WNUMBER» KTR(I)e WHICH DETERMINES PRC
CHaRINTZ WHICH ZONE DR BUFFER ZONE THE I TH PARTICLE HAS LANDED. PRC
Co#a® 1T SETS KTR(1)=0 IF THE § TiH PARTICLE LANDED IN THE FIRST ZBNE:» PRC
Cess AND CALLS SUBRQUTINE CALC TQ COMPUTE THE CZNTRIBUTIZN T@ THE PRC
Cunn PINAL RESULT OF THIS PARTICLE. IT ALSG COMPUTES A NEW VALUE F@R PRC
Cxna FOR NEs THE NUMBEI. OF EMPTY SPACES IN THE PARTICLE ARRAY. PRC
C#e® FINALLY: THE NUMBFR @F FARTICLES THAT HAVE FALLEN IN EACH Z@NE PRC
Ce#e 1S COMPUTED (NPI(I}),. PRC
C PRC
c ﬁ‘*#*”*@*..'i"*&“*“*l.’*ﬂi’I*’*’iﬂ**.*’fi****i‘ﬁ‘f‘fﬁ***"i’il**"’*!"ﬁfpﬂc
C PR
COMMEN /SETL/ PRC

1 DIAM sDETIDI12}+IRISE s IEXEC » ISR y 15QUT ¢ PRC

2 S0 s SPAR 9 SSAM » TME s TMP1 y THP2 r PRC

3 T2M s U » VPR ' W » HBURST s SCLDHB s PRC

4 TID(40)» RMIN » IDISTR » SPAR1 s+ MBTAPE » FSUM » PRC

5 SPAR4 » SPARS » SPARG » SPART o+ SPARB » SPAR9 PRC
COMMZN  /SET32 PRC

1 82 yRZ22 1822 18222 PRC

2 'DELTAX $NGX sDGY »DNIFCEN PRC

k) »DIFADJ sFMAS (500} »FMASS(200) v1C118) PRC

4 t IC2N »ICTR »IH 2J4T1L18) PRC

5 1P vIPRUT »I1TT(18) : vIV PR¢

[ »JC(18) s JIN » JEUT 9 JPRUT PRC

7 +KTR{500) 'K TAPE sLAST » MAPRUN PRC

8 sMARRAY sMIN sMXREQ . : PRC

9 N sNA sNBZX 'NBZX2 PRC

1 *sNB2Y sNCL s NE o NF - PRC

2 'NIJ sNMAP s NMAX P N@X PRC

3 sNP{21) *'NREC s NS *NTAPES PRC

4 'NTAPET sNTASK s NXMAP s NYMAR PRC

) »yYMIN yPS(500! »P51ZE1200) sPACT(200) PRC

6 sROPART »SV(200) »T1(500) 2 T1 PRC

7 72 sTLIMIT »X(500) v XF PRC

g ' X2 s XMAX s XMIN s XNMAP PRC

9 X1 »X2 s X2 » Xé PRC

1 'Y (500) »YF Y2 s YMAX PRC
COMMEN /SET4/ @AMAP{4000) PRC

c PRC
C "'I“§".".*"""l"*"*‘{ﬂl**ii"’."k'*”""*"‘*'..*'.‘}*‘*‘l**l‘*li‘ﬁ’*PRc
C PRC
DATA PREGRM/&H PREC / PRC

s PRC
S L L e T T e T TY-
PRC

C NGONE IS THE N!YMBER @F PARTICLES DISCARDED PRC
IFCICTR) 19192 PRC

C INT® OR NEAR ENQUGH T2 THE AREA @F INTEREST PRC
1 JCTIR = 0 PRC

D@ 107 I=1eNI1J PRC
IFIX{1)=-Xg) 107+1084108 PRC

108 IF{XF=X{1)) 107+1094+109 PRC
109 IF{Y(1)-Y@) 10741104110 PRC
11C IFLYF=Y{I)) 1C7s111,41ll PRC
111 SCTRsJCTR+1 PRC
XEJCTRY=X1}) PRC
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107

20
52

21
T34

.C s®ee* END 3F PARTICLF (CLOUD SUBDIVISIBN} DISCARDING CODE wswsssrzn
‘D8 9 I=1.NI1J

2

1¢
11

12
25

YVOCTR) ST

T(JCTR)=T{T)

PSICLTR)PS(T]

FMAS{ JCTRIAFMASIT) -

CANT INUE ‘

MGENE 1S THE NUMBER OF PARTICLES DISCARDED
KGONE =N1.J-JCTR

IFINGBME) 2012452

IRROR»~2ZC '

Ge T2 7134

JPTR=JCTR+1

B1G=X9-1,0

DO 106 isJPTRyNIJ

KTR{1)=0

X{1)=B1G

NE =KE +NGBNE

NIJ=JCTR

IF(ICTRI21+15,2

IRRAR =21

CPLL ERRZR{PROGRMsIRROR 1SBUT)

R=X{1)=-X1
K=JINe2

‘DY 8 JeldiKe2

R=R-B22

TFIR} 30396
IF(J=2) 49445
KTR(13=0

NE=NE+1

I1P=]

CALL CALC

Ge T¢ 9
KTR(1}=J~3
NP(J=3)=NP{J=~3)+1
IF(J=4122+25+9
IRRER==22

G@ TO 7734
R=R~-DELTAX

IF(R) 72748
KTR(1)=2J=-2
IF{J=2) 10910412
NP(J=2)=NP(J=2)+]1
GO T2 3

KTR(1)=2

G2 19 11

CONTINJVE
KTR{IV=JIN
NPUJIN)=NP(JIN)+1
CONTINUE

RETURN

END

PRC
PRC
#RC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
FRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRS,
PRC
PRC
PR¢
PRC
PRC
PRC
PRC
FRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
PRC
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$1BFTC RNN1 LISTHDECK sM94 /2 RNN1
1 SUBROUTINE RUN1 RNN1
o ¢ 26 FEB &7 RNN1
E C Po FLUSSER TECHNICAL @PERATIONS B:SEARCH SR RUN} RNN1
C RNN1
CHuaTHIS SUBROUTINE IS CALLED IF AND ONLY IF ALL THE PARTICLES THAT RNN1
CHaaARE ON THE TAPE WHICH WILL BE READ NEXT EITHER FALL INT@ RNN1
Co#ns THE AREA CURRENTLY BEING (ONSIDERED @R CAM BE DISCARDED RNN1
coas ALTIGETHER, THIS SURREUTINE CALLS CALC WHICH THEN ZOMPUTES RNN1
Coan THE CURRENT REQUEST. RNNIL
C ‘ RN
c ”’**’i*'ﬂ'{*"*'l.ﬂ’i*i***ll’w1'**‘***"*Q*'**’I”..!’..QQ“}I**Q’R**RN“I
C R' {1
CeMMBN /SETL/ RNN1

1 DIAM +DETID(12)»IRISE » IEXEC » ISIN » 1S6UT » RNN1

2 50 s SPAR s SSAM s TME y TMP1 » TMP2 » RNN1

3 T2M » U » VPR ' W » HBURST » SCLDHB » RNN1

4 TID(40) s RMIN s IDISTR » SPAR1 » METAPE » FSUM s  RNN1

5 SPAR4 » SPARS » SPARS6 » SPART » SPARB8 » SPARY RNN1
CeMMDN /SET3y : RNN1

1 8z R22 »B2Z yBL22 RNN1

2 'DELTAX »NGX »DGY yDIFCON RNN1

3 NIFADJ sFMAS(500) «FMASS(20C) s1c(18} RNN1

4 +IC2H +I1CIR v IR »107(18) RNN1

5 oIP s 1PIUT 2 ITT(18} r1v RNN1

6 ».C(18) »JIN » JOUT 2 JPTUT RNN1L

7 sKTR(500) X TAKE s LAST »MAPRUN RNN1

B sMARRAY sMIN 'M¥REQ INN1

9 N sNA sNBZX WNBLX2 INNL

1 sNBZY sNCL sNE oNF RNN1

2 NI sNMAP » NMAX *+NZX RNN1

3 sNP(21) sNREQ sNS yNTAPES RNN1

4 'NTAPET sNTASK » NXMAP s NYMAP RNN1

® »YMIN sPS{500) *»PSIZE(200) sPACT(200) RNN1

6 sREPART *»SVI200) ¢+ T(500) oT1 RNN1

7 ' T2 sTLIMIT 2 X(500) »XF RNN1

e X0 s XMAX » XMIN 2 XNMAP RNN1

S X1 X2 X3 ' X4 RNN1

1 Y (500) 'YF Y2 » YMAX RNN1
CIMMZN /SET4/7 @MAP14000) RNN1

C RNN1
i e e T e R Y 2 I
C RNN1
DATA PROGRM/6H RUNL / RNN1

C RNN1

(et l{iiiilll’ill‘**i'i*’ﬁl{ll'!*l*iﬂlil{!*iil{*“!*iif{*iiii’l?il{iliiIiiﬂRNNl
C 'l.illil**#l*lll*’ill*i**l*l*l*lii*ll.ii{*il*i{**ll'*i!*'*ﬁ***i*iili**RAhl

c

Ceun ARE THERE ANY CURRENT PARTICI.ES LEFT IN COREess
C#t#® HAVE THOSE PARTICLES WHICH FALL BUTSIDE THE AREA 2F INTEREST

CH##BFEN DISCARDED, 4

7734 CALL ERRER(PROGRMsIRRIR,1S2UT)

CH##ARE THERE ANY CURRENT PARTICLES LEFT IN COREese

10 IFUICTRY243 94

2 IRR2R==2

3 ASSIGN 200 T2 N
Ge T2 8%

4 IFINIJ)&L 42442
«l ASSIGN 200 To N
NIJ=MARRAY

88

RNN1
RNN1
RNN1
RNN1
RNN1
RNNZ
RNN1
RNN1
RNN1
RNN1
RNN1
RNN1
RNN1
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A2

6o TF 5
ASSIGN 100 T8

T READ TTIPRUTINTY

TFINIJ) §27r0

CR48)RY WE DONEeos

8
§Y

CH8aPRELIMINARY CHECK OF PARTICLES

200
201
202

203

100
300
7

IROR==4
S0° T 773¢

READ (TPBUTHIXLT) oY (1) oT{I)sPS{T)sFMAS(I)els]leNID)

DO 300 I=1.N1J

GO T N»(1C0:200)
FIX(1)~X1)3009201+201
IF{X{1)=X4)202+202+3C0
TFIY(1)=~Y®)3009+203+203
IFIY(I)=YF)100+100+300
1P=]

CALL CALC

CONTINVE

Ge 19 10

RETURN

END

RNN1
RNN1
RNN1
RNN1
RNN1
RNN1
RNN1
RNN1
RNN1
RNN1
RNN1
RNN1
RNN1
RNN1
RNN1
RNN1

.RNN1

RNNL ™
RNN1
RNN1
RNN1
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g * S$IBFTC SMIF LISTsDECKsM94/2 SHIF 0
g SUBREUTINE SHIFT SHIF 1
% ¢ 26 FEB 67 SHIF 2
; c Pe FLUSSER TFCHNICAL OPERATIONS RESEARCH SR SHIFT SHIF 3
| C THIS SUBROUTINE WRITES ON THE APPRGPRIATE TAPE THE PARTICLE SHIF &
N 4 PARAMETERS 2F THOSF PARTICLES WHICH FALL IN THE M@ST DENSELY SHIF 8
4 POPULATED ZONE OF THE AREA OF INTEREST. IT ALS® CEMPUTES A NEW SHIF 6
4 VALUE OF NEs THE NUMBER OF EMPTY SPACES IN THE PARTICLE ARRAY, le; ;
c ' SHI
(o l'i....'.ll'l'll.l’lﬂl.’l“.i”.’l!’&ODIQ.'QQQ“O.'{.QI’..QQiiﬂﬂﬂiﬁﬁliiliibnlF 9
< SHIF 10
4 NS s NUMBER OF PARTICLES T@ BE WRITTEN QUT SHIF 11
¢ NE = NUMBER @F EMPTY SPEACES CURRENTLY AVAILABLE SHIF 12
C KTR{I) = INDEX INDICATING INT® WHICH Z@NE THE 1 TH PARTICLE HAS  SHIF 13
¢ LANDED SHIF 14
¢ JOUT = INDEX OF ZONE TO BE WRITTEN 2UT SHIF 15
4 XeYsTsIDsPSIs = PARTICLE PARAMETERS SHIF 16
C 10T(JBUT/2) = TAPE NUMBER dF TAPE T¢ BE USED IN CURRENT WRITE SHIF 17
4 KTAPE = TAPE NUMBER OF TAPE TG BE USED IN CURRENT WRITE SHIF 18
C JIN = LARGEST INDEX APPEARING IN PARTICLE CLASSIFICATIZN SHIF 19
¢ NMAX = MAXIMIM NUMBER OF UNSCRTED PARTICLES T BE WRITTEN ZUT SHIF 20
C IN @NE DATA BLECK SHIF 21
, ¢ JT = TPP COUNTER SHIF 22
; C JB = BOTTOM COUNTER SHIF 23
; a SHIF 24
: c [Y7YTITRYT YT Y ST LRSS PR L2222 LIL AL A2 R 2222222 22 2 2 22y yyy ll’ﬁ;Hl F 25
g C SHIF 26 r
i C IF NTHsNBH @R NTPH ARE ZER®s THERE 1S A HALE IN THE T@Ps BUTTGM YRSHIF 27 “
‘ C TEMPORARY STE@RAGE RESPECTIVELY. IF THESZ VARIABLES ARE 1 SHIF 28
] C THERE IS N2 HOLE THERE SHIF 29
! C NHCTR = INDEX KELPING TRACK @F SPACE AVAILABLE FOR INSERTIYN OF  SHIF 30
i C CONTENTS @F TEMPERARY STIRAGE AT THE END 2F EXECUTIONe  SHIF 31
| c NP{I) = NUMBER @F PARVICLES WITH CLASSIFICATI@N NUMBER I SHIF 32
d c IF LAST=0s THE LAST 22MhE HAS BEEN SCRTEDe IF LAST=1l THIS STILL  SHIF 33
| < NEEDS T® BE DINE. SHIF 34
3 c MARRAY = DIMENSIZN ?F PARTICLE ARRAY SHIF 35
! d : SHIF 36
i C lll.'*{ll'}l*"l’.i{!’!.’l‘.'lll’l*IDI*iﬁilililil.i.'lll.iiiii’{i’l*{l’linl}' 37
| C aHIF 38
: C2MMON /SET1/ SHIF 39 T
i 1 DIAM  DETID(12)sIRISE s IEXEC » ISIN » 1SQUT v SHIF 40 ‘
‘ 2 sn s+ SPAR » SSAM s TME y TMP1 s TMP2 s SHIF 4l R
3 T2M ' U » VPR ' W » HBURST » SCLDHB » SHIF 42 !
4 TID(40)s RMIN » IDISTR s SPAR1 » MBTAPE » FSUM v SHIF 43 .
5 SPAR4 » SPARS » "PARC » SPART » SPARS » SPAR9 SHIF 44 g]
CeMMEN /SET3/ SHIF 45 :
1 B8Z '822 »BZ2Z +B222 SHIF 46
2 »DELTAX »NGX »DGY +DIFCAN SHIF 47 r
3 WDIFADJ »FMAS(50C) +FMASS(200) v1C(18) SHIF 48 il
& slCON »ICTR s IH v127(18) SHIF 49
I y1POUT »ITT(18) 21V SHIF 50
‘ 6  +JCI18) 2JIN v JAUT » JPOUT SHIF 51
; 7 WKTR(50C) sX TAPE sLAST »MAPRUN SHIF 52
% 8 sMARRAY sMIN »MXREQ SHIF 53
: 9 oN ' NA sNBZ X +NBZX2 SHIF 5a
' 1 NB2Y WNCL s NE oNF SHIF 5%
2 NlJ tNMAP ¢ NMAX WNBX SHIF 56
3 WNPI21) 'NREQ sNS 'NTAPES SHIF 57
& INTAPET sNTASK sNXMAP sNYMAP SHIF 58
S sYMIN +PS1500) +PSIZE(200) sPACT(200) SHIF 59 .
" |

|
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RS SNPERCATNECNRIE: SN . AT s—

& " sROPART *§VI2007° “sT{S00) » 11
T T2 PTLIMIT +X({%001 ' XF
o Bt 1 TXMAX - “9 AMIN » XNMAP
9 X1 X2 ' X3 ' Xb
1 2Y(500) ‘ »YF YO 2 YMAX

COMMON /SETA/  BMAP{4000)

SHIF 60
SHIF 61

.“s""w...‘.z.

SHIF 63
SHIF 64
SHIF 65
SHIF &6

(d Pryyrpeepreerrre rre TYYTYYS Y YR T I YT ST IS A2 2 2122 A S A s A dd A dd L nd '.*"."..SHK F &7

C

DATA PROGRV/6H SMIFT/

SHIF 68
SHIF 69
SHIF 70

c PYTPYITYTYTYTYY YR IRTYYT I IATT T LIRSS LIE L AL S22 48 2 s RHERRRBBBRRERNARRRBRBRRGUIF 7 1
s BRERNRBRURNARARRPDRRBRERRRRBRRBR LR AL RB SRR TR RRRBRRRERERIRRRERARARARERRG 1 F 12

<
C

C

C
9

6C
6C

Y

ARE WE S@RYING THE LAST 2€HE ees 3I=NDs 6=YES
IFLLAST) 393460

ARE WE DUMPING LAST ZONE «se 5~YES» 3sNO
IF(JOUT=JIN) 39346 ’
IRROR =6

G2 T2 7734

SET UP COUMTERS

V=1

JB = MARRAY

NTHal

N3Hal

N1PK=(

NHCTR=(

IS THERT A HOLE IN THE TeP ))) IF YESs EXAMINE B2TTdM)

IF(KTR(.T)) 9912011
IRRZR=--$

7736 CALL ERROR(PRIGRMSIRRFAR»1SOUT)

C
<

12

11

NTH=C

G2 TZ 1%

IS JT TH PARTICLE TQ BE DUMPED eee IF YESe» EXAMINE NEXT T2
PARTICLEs IF NOT» EXAMINE BETTZM PARTICLE)
IF(KTRIJT)=JOUT) 14413914

ce#as% THIS PARTICLE DNIFS NOT FALL IN 3UFFER Z@NE. ZERD auT
counIPENTIFICATIZN NUMBER,

13

14

XKTRIST) =0
GO Ye 777
IFIRTR(JITI-1-JOUT) 15916415

Ceas THIS PARTICLE FALLS IN BUFFER ZONEe. 1T NEEDS T2 BE BaTH
caes WRITTEM 2UT AND RLTAINEM. INCREASE IDENTIFICATIYN NUMBER
Cea» BY 2NE.

7y N laXaNal

16
177

1%

17
19
le

78

KTRIJTIKTRIUT )]

JT=4Te]

1F{JT=NS) 10510+4C

IS THERE A HOLE IN THE B@TTOM... IF YES» SEE IF THERE IS
PARTICLE THAT WANTS TQ COME DOWN FRAM THE TGP, IF NGTs» EXAMINE
PARTICLE,

IFIRRH) 17418417

DOES PARTICLE WANT T2 BE ODUMPED... IF YES: wavE T T@ THF TP |
N2Ts» CXAMINE NEXT BOTT2M PARTICLE

IFIKTRIJIB)) 20919920

NBH=0

IF{NTH) T3.888.78

M2ZVE ToP T4 BIATTOM

X(JB)=X(2T)

Y{JR)aYiJT)

T(JBYeT(JT)

SHIF 73
SHIF 74
SHIF 75
SHIF 76
SHIF 77
SHIF 78
SHIF 79
SHIF 89
SHIF 81
SHIF 82
SHIF 83
SHIF B84
SHIF 85
SHIF 86
SHIF 87
SHIF 88
SHIF 89
SHIF 90
SHIF 91
SniF 92
SHIF 93
SHIF 94
SHIF 95
SHIF 96
SHIF 97
SHIF 98
SHIF 99
SHIF 100
SHIF 101
SHIF 102
‘SHIF 103
SHIF 104
SHIF 105
SHIF 106
SHIF 107
SHIF 108
SHIF 109
SHIF 110
SHIF 111
SHMIF 112
SHIF 113
SHIF 114
SHIF 115
SHIF 116
SHIF 117
SHIF 118
SHIF 119

81

1 et W 1 8



PSCIBSPSTIT) T
_FMAS (B )=FMAS (JT)
KIRTIET=KTRUJYT
NTH=0
NBNs)
[ ARE WE FINISHED oo IF NOTs CONTINUEs IF YESe DUMP PARTICLES
¢ COMPUTE A NEW VALUE FOR NE
Cone ARE WE DOINEoeo
088 JBeyB-1
1F(JB~NS) 40017917
20 IF(RTR{JB)}=JOUT) 24923926
Cone THIS PARTICLE DOES NOT FALL IN BUFFER I8NE.
Coas XEFRO OUT IDENTIFICATION NUMBER,
23 XTR{JB)=0
GO T8 26
24 [FIKTR{JB)=1=-JOUT) 088125+080
Coee THIS PARTICLE FALLS IN EUFFER lONEl.. 1T NEEDS T@ BE BOTH
Ceas WRITTEN OUT AND RETAINEU. INCREASE 1D. NU, 8Y ONE,.
2% KTR(JB)=KTR{JB)+] ’
26 IFINTH) 27+87.27
27 IFINTPH) 30277530
30 IRROR=~30
Ge TO 7734
C MOVE TOP T2 TEMPORARY STORAGE
77 XEMPsX(JT)
YEMP=Y(JT)
TEMPaT(JT)
PEMP=PS{JT)
FEMP=FMAS {JT)
KEMPaKTR{JT)
NTPH=]
C MOVE BOTYTAM TQ TOP
87 X{JT)sx(J8)
YUIJT)=yY (J)B)
T(JT)=T(JB)
PS(JT)=PS(JB)
FMAS (JT)=FMAS(JB)
KTR(JT)sKTR(JB)
Coes 19 AVOID DUPLICATIZN OF PARTICLESs ZtRO QUT IDENTIFICATION
Cene NUMBER.
KTR(JB) =0
N3H=0
NTHs=1
Cone KEEP TRACK @F EMPTY SPACE IN BOTY 4
NHCTR=JB
Ge Te M7
4C IFINTPH) 67+5000+67
Cosa MOVE TEMPORARY STORAGE TO BOTTEM,
67 X{NHCTR!=XEMD
Y{NHCTR) =YENP
TINHCTR ) = TEMP
PSINHCTR) =PEMP
FMAS (NHCTR} *FEMP
KTR{NMCTR) sKEMP
3000 WRITE (KTAPEINS
WRITE (KTAPEI(XIL)eY (I uT{11oPS(I)oFRAS(]) o]0l NS}
Coea ADJUST Th.© NUMBER OF EMFTIES AMD TME PARTICLE COUNT
IFIJOUT-2) 10041020101
100 IRROR=-100
GS T8 173

92

SHIF

SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SH1F
SHIF
SH1F
SHIF
SH1F
SHIF
SHIF
SHIF
SHI*
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SMIF
SHIF
SMIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SMIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHIF
SHiF
SHIF
SHIF
SHIF

SHIF 1207

121

“122

123
124
12%
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
1642
169
144
145
146
167
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
11
1712
173
i7a
179
178
117
178
17
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102

101
108

103

110

120

NESRE+NP{1)+NPI2)
NP(1)=0

G# Y9 110 T,
IF(JOUT=JIN) 103,109,105
IXRORs-10%

GO TO 713

NE=NE+NP (JOUT)
NPLJOUT+2)sNP(JBUT+2) +NPIJBUT+1)
NPIJOUT+1)s0

NP(JOUT) =0

RETURN

END

SMIF
SHIF
sMir
SHIF
SHIF
SHIF
SHIF
SHIF
SMIF
SHIF
SHIF
SHIF

180
101
182
123
186
185
186
187
188
189
190
i91

83
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$IBFTC SLID

<
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<

Pe FLUSSER
26 FEB 67

LISTDECK sM94/2
SUBROUTINE SLIDE
TECHNICAL CPERATIONS RESEARCH

SR

SLIDE

C*#8SURRRUTINE SLINE HE¢VES THE CONTENTS OF THE RIGAT BUFFER ZONE
CRe®INT® THE LEFT BUFFLR ZUNT AND ZER2ZS @UT THE REMAINING
CoanENTRIES IN THE MAP ARRAY,

Cosanex

Coue
cune
Cene
Coos
coes
13]

NBZX2=

NXn

NXMAPs NUFMSER 2F 9UTPUT GRID POINTS IN THE ENTIRE MAP »CCUNTING

= NUMBER OF UTDUT GRID PRINTS IN THE 2ZONE ITSELF
COUNTING IN THT X DIRECTI@N,

NUMBER OF 2UTPUY GRID POINTS IN THE BUFFER Z@NE
COUNTING IN THE X DIRECTION,

NUMBER 2F BUTPUT GRID POINTS IN THE Z2NE 1TSELF PLUS
ENE BUFFER IONE C2UNTING IN THE X DIRECTISN,

CoeaTwd BUFFER 2ONES) IK THE X DIRECTI2N.
Cons NYMAP: NUMSER OF @UTPUT GRID PIINTS IN ENTIRE MAP CZUNTING

Cons IN Y DIRECTIIN,
Cosn pUAPs VAP STORAGE

r

SLI0
SLID
SLID
SL1D
SL1D
5110
SLID
SL1D
stip
sLio
SLID
SLIC
Stio
SLID
SLID
SL10
SLic
SLIC
SLID
SLID

é ..Q'..Q'Q.l...l.....l...'.0.......l...........l.'....l......Q.."QQ.QQSLID

C

C

COMMEN /SET1/

1 DIAM sNETID(12) o IRISE

2 15) » SPAR vy SSAM

3 T2~ + VPR

4 TID(&0) s RVMIN s IDISTR

] SPAR4 o SPARS
COMMEN /SETI/

1 BZ +822

? »DELTAX oNGX

3 +D1FADJ »FMAS(5CC)

' »JCON s»ICTR

5 1P s1P2VT

[ s2C118) sJIN

7 KTRI500) 1X TAPE

8 *MARRAY sMIN

9 N *NA

1 'N3ZY NCL

2 LI 1NMAP

3 sNPL21) 'NREC

4 sNTAPET 'NTASK

5 »YVIN +PS1500)

6 sREPART 15V I200)

7 212 sTLIMIY

8 X2 P XMAY

9 1 X1 X2

1 'Y (50C) 'YF

COMMAN /SETA/

OYAPACLC)

SPAR6

v 1EXEC
v TME

» W

» SPaR}
» SPAR?

»822

s D3Y

s FMASS(200)
» 1K
»ITT(18)

» JOUT

sLAST
»MXREQ
*NBIX

' RE

' NMAX

oAS

s NXMAP
+PSIZE(200)
o TU500)
*+X1500)

s XMIN

X3

YO

ISIN
™P1

MBTAPE

’
.

HBURST « SCLDHB
’

SPARS

15807
TMP2

FSUM
SPARY

18222
2DIFC2R
v1C118)
+127118)
oIV
»JPIIT

s MAPRUN

oNBLX2

oNF

tNOX
+NTAPES
sMYMAP
WPACT{200)
W T1

*XF

» XNMAP

o X4

L YMAX

SLID
SLID
SLID
SLID
SLID
Stip
SLID
SLID
SLID
SLID
SLID
SLID
SL1D
SLi
SLID
SLID
SLIo
SLID
SLID
sLio
SLID
SLi10
SLID
SLID
SLIC
SLiD
SLID
SLID
s5Lid

'd I..Ql..’l.'l..i.'lt.l.'.l....."..'..I.Q..Q.O'Q"CQ..'.Q.{..Q.-.......5L’c
C .CIIQ.‘.Q.....0.0QOCIOCI"Q'..QQ.00..'Q.D....I.Q!.O’COCQQOQQOQQQQQQDCQ;Lle

C

MeNBIX2eNEX
NXsM

Ne0
D8 303 Jel NYMAP
o8 501 Ks}]

NNsMeX
NN Mg

NBZX2

18 )
SLiIc
SLIE
sLie
SLID
SLIO
SLiD
sL10

VWOV P WwN-O

-

Srrmbapes oy

o




T S muW e e Em /0O

S

cean SHIFT BUFFER ZONE

S01

Cone
502

503

BMAP (NN ) =OMAP (MM)
LeNeNBZX2+1"

LMNeL +NX~1

D@ 502 I=LsLMN

ZER3 BUT WHATEVER IS LEFT
EMAP(1)=C40

MeM+NXMAP

N=N+NXMAP

RETURN

END

SLID 60
SLIC 61
SLID 62
SLID 63
SLID 64
SLID 65
SLID 66
SLID 67
SLID 68
SLID 69
SLID 70

95
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SIB¥TC IEN LISTHOECK sM9S/2 2ER

SUBRSUTINE ZER® ZER

C 28 fFY8 87 LER

C Pe FLUSSER ' YECHNICAL GPERATIONS RESEARCH SR ZERE ER

Coa® THIS SUBRBUTINE MAKES Ro@M FOR NIJ PARTICLES TO BE WRITTEN IN ZER

CEa® THE PARTICLE ARRAY BY MOVING THE PARTICLE PARAMETERS INT® THE BWOY LER

Cuon@F THE ARRAY, ZER

Ceaa T TEP COUNTER ZER

Cons Bu BOTTEM COUNTER LER
<

c ooocodoo.o.no.oo-oonooo.coo.oooouooo.0-00000000000¢000000¢000000000Qooigg

CCMMAN /SETL/ LER

1 DIAM oDETIDII2)oIRISE o IEXEC o+ ISIN s ISOUY » QER

2 SN v SPAR v SSAM » TME s TMP] » TMP?2 ¢ ZER

3 T2M s U » VPR vy & s HBURST » SCLDHB s CER

4 T10(40) s RMIN + IDISTR » SPAR1 + MBTAPE o FSUM vy ZER

5 SPARA » SPARS + SPARG o+ SPAR7 + SPARB » 5PAR9 ZER

COMVAN /SETY/ 2ER

1 82 RZ2 sB2Z +B222 2ER

2 +DELTAX *NGX »DGY *DIFCEN LER

3 NIFANY eFMAS(SC0) »FMASS(200) »ICL18) 2ER

'y » ICON +ICTIR v IM +18T(18) ZER

3 s 1P s IPJUT 2177618 ' JV ZER

6 2JCL18) 1 JIN » JOUT »JPOUT ZER

7 *KTRI50D) 'K TAPE ' LAST s MAPRUN ZER

[ *MARRAY WMIN +MXREQ ZER

9 N 'NA sNBIX sNBIX2 ZER

1 sNBZY sNCL +NE sNF LER

2 NIJ sNMA - s NMAX 'N3IX ZER

3 sNP{2]) +NREQ NS +NTAPES ZER

'S sNTAPET 'NTASK »NXMAP ' NYMAP ZER

€ s YMIN *PSL500) oPS12e1200) sPACT1200) ZER

13 PROPART +SVI200) »T1500) o T1 ZER

v o 12 2TLIMIT +X{500) » XF ZER

8 + X2 P XMAX  XMIN » XKNMAP ZER

9 oX1 X2 oX3 ' Xb& ZER

1 WY (SD0) e YF ' Y2 P YMAZ ZER

C2MMAN /SET&/7  2¥APLAC00) ZER

DATA PRRGRM/&H ZFRE / ZER

JYa] ZER

JEBIMARRAY ZER

C®e» 1S THERE A MALF IN THE 1@P.se IF YESe G¢ ¥Ns IF N2T» CHECK BoTTdM, (ER

2 IF(KTR(J) 130645 LER

3 IRR3R=-1 ZER

7734 CALL SRRAR(PIPGRM JIQRCRLISAUT) IER

[ JT2Tel IER

Cree ARE wT NANT, ., ZER

IFLJT=-N1U)24201C ZER

Co®a® |5 THERE MPLE IN THE B@TTOM.,. IF YES: MAIVE A PARTICLE FRIM THE ZER

Ceoe TP, IF N2V e TRY AND FIND ONE. ZER

14 IFIRYIUIBI IG5 LER

& [RRORe-¢ LER

SE Ye 7Ty 2ER

Cose vayl PARTICILE PARAMETERS AND DECREMENT 83TT2M (SUNTER, LER

¥ X8 ex (4T} ZER

Y{IB oY 3T} 2ER

YiiB)=TiUT) LER
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THE PRINTED OUTPUT OF THE PROGRAM

An example of the output is shown in the following pages. This consists of
two parts: (1) a listing of the particles impacted tape IPOUT) which is optional
(see p. 49), and (2) » map. The mzp has been hand-contoured to shcw the limit
of particle deposition (outside contour representing 0 R/h) and the 10 R/h line
(inside contour), Laige maps are divided into a number of vertical strips and the
strips are numbered in increasing sequence for ease of identification and assembly
into a completu map, This sequencing is accomplished autcmatically no matter
how large the map is. The maximum. strip width is fixed by the geometry of the
printer, but the program automatically ascertains that the total number of grid
points across all strips is that which the user specified. In the vertical direction
on the papey (north-south) all reguired data points are simply printed in their
correct positions and, thevefore, nc further identification is required. It shouid
be noted, for the sike of correctly interpreting the output map, that the coordi-

nates of the lowest, leftmost map data pcint are not the minimum coordinate pair

put in by the user; they ars the minimum coordirate pair incremented by one x

SRR e s e e Kalyedd ot 1T K7 g B
’\“W’AW(~,,L\ o3 SN

and y grid intervai, Thus, this lower left point is the first data point falling one
full grid iamarval within the area of interest to the user.

g Mgt R
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THE DEPARTMENT OJF OEFENSE FALLOUT

L R BE B BN BE NN BN BN

VUTPUT PROCESSOR MODULE

PREPARED BY
TECHNICAL OPERATIONS RESEARCH,INC,
BURLINGYONs MASSe

TRANSPORY IDENTIFICATION

LISTING OF GROUMDED PARTICLES

BLOCK 1
NO. OF PARTICLES IN THIS BLOCK IS 150
X Y T PS
9%9813.7031 99986648594 109.7602 66140439
$19972,2656 9999507734 15349715 66140439
999970.7891 99995146797 15043999 66140439
1000027.4297 99993844699 238.7078 61,0439
999662.4686 999698,2500 21746643 56540439
9996463,4297 999698.671% 21840461 661.0439
999877.94%3 99976244375 270,3820 66140639
99995643516 3998776875 25847040 60140439
9298356,9375 999713.0938 3056,328]) 661,0439
999806.2500 99970542268 290.,9941 661,0439
10001584251 S99878.6328 33049649 661.0439
100014145453 999877.0000 32044454 661.0439
1000103.4141 999840.0781 355.6223 5610,0439
10001: 4.98%4 99987%9.2813 335,1282 56140639
1000020.2828 99978246016 365.5172 46140439
100008640825 999809,9453 430.1892 6140439
k0N0CH4. 4609 999804.6984 387.9202 661,0439
1000341.3359 999952.9609 4177250 66140439
100033641484 999951.8359 414,3079 661,0639
1000511.2344% 1000045,2578 44142204 6614,0439
1000513,3906 1000045.8125 44256173 661,0439
1000350,3750 39994444766 467 ,4481 661.0439
1000370,6328 99996044609 460,4454 66140439
10006188516 100008849622 «81.9517 66140439
1000922 Te0 100020649531 504.9391 661,0439
1000823,4531 100020247 734 501.5282 661.0439

PREDICTION

FIFTH LARGE SCALE TEST OF THE DELFIC MODELe 1 FEB. 1987,

HASS
0.0090
0,090
0.0090
C.0090
060090
0.0090
0.0030
0.0090
0.0690
0.0090
0.0090
0.0090
040090
0.0090
0.0090
0,0090
0.0090
0.0090
0,0090
0.0090
0.,0090C
0.0090
0,0090
0,0090
0.0090
0.0090
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1000922,6719
1001043,5821
1001034,0156
1001116,6326
1001293,7199
1001293.7109
1000958.4141
1000956,4141
999779.9453
999662,8516
999949,2422
999962,023«
999942,3906
999835,2656
1000310,9297
1000287.4756
1000281,7109
999970,1563
1000015.8828
1000465,3594
1000286,0391
100651849219
1000493,5938
1000362,9453
1006376,5938
1000880,8281
1000883,1719
1000631,6953
1001035,7188
1001186.9922
10011746406
1001587,5938
1001533,6016
100181642266
1001998,7031
1001998,7031
1001663 .4063
1003661.4063
1002215,5547
1002215,5547
1003878,2656
1001878,2656
1002200,6953
1002200,6953
10016¢3.3984
100186343984
1002505 ,4766
1002505,46765
1092024. 2031
1002036.,203}
1002408.0781
1002408,0781
1001982.2656
1001982,2656
10628766484
1002876,648%
1032440,8984
1002440 ,8984
9998905156

102

100025243125
100031641406
100031148759
1000350,0391
1C00314.4T768
1600177.157%
1009177.187%
100051446766
99935503594
999700 - 3594
999855.7188
99986046553
9998614 726¢
99976447969
99992144219
99992146141
999921.9766
99968643359
9997192244
9999787656
999888,2109
100000346953
9999942266
9999085,4373
99991409297
100019244253
1000190.6828
1000063,5469
100025140547
1600330,3047
1000325,7813
1000627,9844
100062546375
100077846563
100095443125
1000617,0156
1000617.0156
10009543125
100109447109
10007574141
1000757,6141
100109447109
100i07444219
1000737.1250
10007371250
100107444219
1001082,7578
100074544609
1000847,0000

100118442969

10010906641
1000753,3472
100081646563
1001153,9531
1001161.4609
200082441641
100095047969
100128840938

9999027109

521,081
5418622
5386753
55845450
5594243
55944243
559,4243
55904243
108.1759
215.4248
300,7138
292.7125
291.0587
303,9042
394,.,4778
3799917
375.6065
436,39803
428,%916
4816200
455.6174
4999505
490,0412
52645606
522.9223
555.3261
554,7974
548,0274
580,.54%6
615.6166
611,5813
64347514
643.1794
675.0872
675:094)
6T76.094)
6760941
676.,0961
707.,4751
T0Te4751
1074475}
1074751
70241252
70241252
70201252
10241252
733,0195
733,0195
731.0921
131.092:
2862159
T22.2159
T7¢C.8784
720.8784
749,9310
749.9310
751.4804
751,480%
196.0140

66140439
661.,0639
65540439
66140439
6610439
66140439
66140439
661.0439
54066652
540,6692
560.6692
540,6692
54046692
560,5692
540,6692
5640.,6692
54045692
54006692
540,5692
560,60692
560,6692
564046692
54045692
5640,6692
5406692
540+6692
564046692
540,6692
540,6692
540.5692
560,6692
540,6692
540465692
540468692
54046692
560.,56692
54006692
54046692
54046692
540.6692
540,6692
54046692
54006692
54046692
54046692
540.6692
540,66%2
54046692
540.6692
54046692
54006692
54046692
54046692
54046692
540,6692
54046692
54046592
54046692
455,9091

0.0¢090
0.0090
00090
0.0090
0.0022
0.0022
0,0022
0.0022
0.0090
0,0090
0.0090
0.0090
0.0090
0.0090
0,0090
0,0090
0,0090
0.0090
04,0090
30,0050
0.0090
0.0090
0.,0090
0.,0090

00090

00090
0,0090
0,0090
0,0090
0.0090
00090
040090
0.009v
0.0090
0,0022
0.0022
0,90022
0,0022
0,0022
0,0022
0.0022
0,0022
0,0022
0,0022
0.0022
0,0022
0.,0022
0.,0022
0.0022
0,0022
0.,0022
0.,0022
063022
0.0022
0,0022

0.,0Q22
0.0022
0.0022

0,0090
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999681.0859
999935.2891
999932,1406
999719,0313
1600218,9531
1000217.0000
1000216.7422
1000218.5074
1000436.5328
1000513,9531
10600672,2578
100054146172
999998,9063
999998.6875
99999R8.6953
999998.,6484
999998.35%4
99995841641
999990,0156
1000379.0438
1000510.0625
1000373,4609
1000488.,1719
1000351.4375
1000355.7344
1000119,0391
1000697.4609
1000080,773¢
1000085 ,4844
1006102.7578
1000101.1016
955932.3828
9998755547
9998369844
99G867.7578
999916+625C
999904 . 5000V
999979.8047
1000025.3984
999994,2656
100CC%4,4453
1000025.2109
999792,9219
999772.4453
999925.6094
999899,8359
1000013,5703
999973,7578
1000006,9766
9999%94,1484
999981,1250
1000102,8203
999953.0234
999974,7344
999948.1875
99996T.61172
99996444453
999942.1328
999995.4375

99970841719

999831.8516.

99984244141
999599.5781
999755.1172
9997611094
99976149063
99975644844
99991943067
99996144063

100000640469

99993145469
100000147734
1000001 09922
1000001.9844
1000002.0469
100000243516
1000002.5703
1000024.9922
100000444219
100008644375
100001047031
100007640469
1000003.,2734
10000047266
99987344531
99986546875
9998567344
99986343672
99989045781
99987749297
99978547656
99976547109
99978949844
99976345469
97980540859
999791 ,.,4219
99987542422
999947.6094
99992446172
69996746719
999948.9531
999790.,8984
99977448750
99992043984
99988545625
99999%.6094
95995643516
99998049219
100002040234
10000250703
999930,7500
99983%.,1475
99985247344
999843.,1016
99985042969
99985443984
99984842031
99990446320

230,6680
286,7701
335,8081
383,2466
51041834
503.5328
50246511
50846675
563,0691
54444145
606,9872
5977697
3.5%09
34944
3.%344
41363
heTh63
542631
5342560
39546474
379.1820
363,5162
369.2923
35242446
354,4451
335.,7248
31844868
323,2555
30441440
28645992
295.9191
275.25%22
25645722
239.9431
253.3261
233.3254
24345866
220.1690
19946659
208,227
184,0057
19644965
16641074
179,2275
140,4025
158,2701
110,8231
126,5207
117.1%62
5045690
2644409

22943430

21944342
209.8566
20140213
2071759
196,6471
186.,7100
177.6155

45509091
455.9091
45509091
455,9091
455,9091
4559091
4559091
4559091
45549091
455,9091
455,90%1
455,9091
12473,7008
124737008
126473,7008
12473,7008
12473,7008
12473,70C8
66140439
850,1669
85001669
85001669
85001669
8501669
85041669
85041669
85041669
85001669
85041669
85041669
85041669
850,1669
85001669
8501669
85001669
85061669
85001689
85041669
85041669
850,1669
850,1669
85001669
85041669
85041669
85001669
8501669
85041669
850,1669
850,1669
85041669
850, 1669
1219.,1012
1219.1912
1219.,1012
1219.1012
121941012
1219.1012
1219.1012
1219.1012

0.0090
040090
00090
0,0090
040090
0,0090
0.0090
00090
040090
040090
040030
0.00%0
040090
00090
00090
0.00%0
040090
00090
00090
040090
00090
0.0090
040090
040090
0.0090
00090
0,0090
00090
0+0090
0.0090
00090
040090
00090
0.0090
040090
00090
040090
00090
040090
0.,0090
0,0090
00090
0.00%0
040090
0.,0090
040090
0,0090
040090
0.0090
00090
00090
0.0080
0.00%0
040090
040090
0,0090
0.0090
00090
00090
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B8LOCK 2

1000544 , 4844
1001193,3281
1001217.7422
1001454,0938
10012388.8594
10014017031
10020301797
1002055.3828
1002563,2969
1002850,9609
1002850,96C9
1002308.2031
1002398,2031
1003109,2031
1003109,2031
1002732.5234
1002732,5234
1003090,6719
1003090,6719
1002707.,1719
1002707.,1719
1003648,9375
1003648,9375
1003311.6406
1003311.6606
1003535.8281
1003535.8281
100319845391
1003198.5391
1003899.5156
1003899.5156
100356242265
1003562.2266
1003923.1875
1003923.1875
1003565,.8984
1003585.8984
1003926.3672
1003926.3672
1003589,0781
1003589,0781
1003876.7266
1003876.,720606
1003539,4297
1003539,4297
1303767.3906
1003767.390¢

104

NO. OF PARTICLES IN THIS BLOCK 1S 144
X

Y

999931.8594
1000307,7031
1000316.3281
1000445,9844
100040149141
100040842031
100086246484
1000875.4219
100097546406
100104943047
1000712,0078
100093243047
100126946016
100115845859
1000821.2891
1000,13,1250
100125044219
100113842344
1000800.9375
100091040469
1001247.3438
1001413.1484
1001075.8516
1001075.,8516
100141341484
100133862266
100100049297
10010009297
100133842266
100150542969
100116840000
1001168.0000
100150542969
1001508.5313
1001171.2344
100117142344
1001508.5313
1001489.6797
100115243906
100115243906
100148946797
1001457.6953
100112044063
100112044063
1001457.6953
1001385.8672
100104845781

T
£03.1177
65347841
56008842
709.7954
699,7327
7007300
T42.8521
74643553
788,0953
792.0753
792.0753
793,1015
793.,1015
831.9199
831.9199
83344435
833,4435
82649923
826,9933
830,0415
83040415
866,0882
866.0882
866,0882
B66,0882
853.9816
853.9816
853.9816
853,9816
894,5464
894,5464
89445464
8945464
89644286
89644286
896.4286
896,4286
933,6617
933,6617
933,6817
933,6617
927.9183
927.9183
927.9183
927.9183
965.8685
965.,8685

PS
455,9091
45549091
45509091
45549091
45549091
455.9091
455,9091
45549091
45549091
455,9091
455,9091
455,9091
45%,9091
45%5.9091
45549091
455,9091
45,9091
455,791
©55,9091
45509091
455,9091
455.9091
455,9091
455,9091
455,9091
455.9091
45%09091
455,9091
455,9091
45549091
455,9091
45509091
55,9091
45549091
45549091
45509091
455,9091
455,909
455,9091
4559091
455,9091
455,9091
455,9091
455,9091
455,9091
45%49091
455,9091

MASS
0,0090
0,0090
0.,0090
0.00%0
0.0090
0,0090
0.,0090
0,0090
0.0090
0,0022
G,0022
0,0022

0.0022.

0.,0022
0,0022
0,0022
0,0022
0.,0022
0,0022
000022
0.0022
0,0022
0,0022
0,0022
0.0022
0.0022
0,0022
0,0022
0.0022
040022
0,0022
0,0022
0,0022
0,0022
0.0022
0.0022
0,0022
0.0022
0.0022
000022
0,0022
0,0022
0,0022
0,0022
0,0022
0.0022
0.,0022
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APPENDIX

PRIMARY ARRAYS OF THE OUTPUT PROCESSOR

OMAP{ )

X

Y(J)
T(J)
PS(J)

FMAS(J)

KTR({J)

PSIZE(D

PACT(M

FMASST)

5Vih

One-dimensional map array used to store the part of the map
currently being prerared for printing. Explicit index conversion
is used to storc and retrieve two-dimensional map data from this
one-dimensional storage array.

X coordinate of the Jth central particle description that is cur-
rently in memory. The arrays X,Y, T, PS, FMAS, and KTR are
spoken of as the particle arrays.

Y coordinate, =ee X(J).
Impact tir-e associated with the Jth central particle description.

Particle diamewer (microns) associated with the Jth censiral par-
ticle description.

Mass per unit area (mks system) associated with the Jth cloud
subdivision at the time of its definition.

Class indicator number for the Jth central particle description.
KTR(J) = 0 indicates that the Jth particle description is not in use.
KTR(J) > 0 indicates the number of the map zcne or buffer zone
into which the Jth central particle has fallen. See NP{K,.

Central particle size (microns, ‘ameter) of the Ith size range
of the tabulated particle size v3 property arrays. The ..aer
arrays in this set are PACT, FMASS, and SV.

Minimum particle size of the Ith particle size range. See
PSIZEQD).

Fraction of the total particulate mass of the cioud that is repre-

rented by the Ith narticle size range.

Surface to volume ratio of the Ith particie size range (as required
by the Freiling radial distribution modei}.
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NP(K)

CRID( )
oPIY( )
PSEID( )
TOPID( )
WID{ )
DETID( )
TID( )
I )

10T{ )

ITT{ )

JMAP( }
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Count of the number of central particles that are in the particle
arrays and are known to belong in the Kth numbered zone or
buffer zone of the desired map. These zones and buffer zores
are unumbered sequentially from left to right starting with the
buffer zone just to the right of the first map wcne to be printed
(Zonzs 1 of Figure 1). Thus NP(K) for odd K are counts for buffer
zones and for even K they are counts for interbuffer map zones.

Cloud Rise run identificr.

Output Processor run identifier.

Cloud Rise-Transport Interface run identifier.
Topography date identifier.

Wind data icentifier.

Initial Conditions run identifier.

Transport run identifier.

Control integer array.

An array containing the logical numbers of those tape units that
are availak'e for 11se by the Qutput Proceseor ir sorting grounded
particle de..-riptions.

Permarent copy of the original state of the array IOT( ).

Array internal to subroutine MAP used to store temporarily a
one-line group of integers for use in the printing of two-line E or

F format maps.
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Abstract (cont'd.)

(curies/m2); (10) time of arrival; (11) time of cessation; (12) smallest par-
ticle deposited; (13) largest particle deposited; (14) mass deposited by par-
ticles in the size range S1 to S2; (15) H + 1 hour "normalized" exposure

rate resulting from particles in the size range S1 to S2; and (16) the number
of cloud (model) subdivisions affecting each map grid point. The user is
free to specify any limiting coordinates and scale factors for the map display
that will be produced and can also cause the resulting map, or maps, to be
recorded on magnetic tape for further processing.
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